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The invention concerns / \ 

compounds of formula (I), wherein fci \ |U]1-A-f!n-ll/l^-M^-X-Q (I) 

e*ch of G\ G 2 and G 3 is CH or N; <\ \ ff 

m is I or 2; R 1 includes hydrogen, v 



V\ Q 

halogcno and (l«4C)alkyl; M 1 is a \G 

group of formula: NR^-T'R 3 , in \ 
which R 2 and R 3 together form a * 
(l-4C)alkylene group, L 1 includes / p • \ 



(l-4C)aIkyIene, and T 1 is CH or N; A v *(T\ u r -ri a t3 t. ru or isl pirh of R 4 

may be a direct link; M 2 is a group of the formula: fl^RVLW i" which R » 0 or I. each of T 2 and T 3 CH or ^ 3 "« 
and R' is hydrogen or (l-4C)nlkyl. or R 4 and R' together form a (l-4C)alkylcnc group, and L 2 ncludcs ( -4C )a Jkylene M ™ * J* a 
direct link to X; X includes sulphonyl; and Q includes naphthyl and a heterocyclic moiety; or a P harmaceut.cally ; accepUblc "It hereof, 
pmesses for their preparation, pharmaceutical compositions containing them and their use as antithrombotic or anticoagulant agents. 
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AMINOHETEROCYCLIC DERIVATIVES AS ANTITHROMBOTIC OR ANTICOAGULANT AGENTS 

The invention relates to a group of aminoheterocyclic 
derivatives, or pharmaceutically-acceptable salts. thereof , uhich 
possess antithrombotic and anticoagulant properties and -are accordingly 
useful in methods of treatment of the human or animal body. The 
invention also relates to processes for the preparation of said 
aminoheterocyclic derivatives, to pharmaceutical compositions 
containing them and to their use in the manufacture- of medicaments for 
use in 'the production of an antithrombotic, or; anticoagulant effect. 

m The antithrombotic and anticoagulant effect produced by the 

compounds of the invention is believed to be attributable to their 
strong inhibitory effect against the activated , coagulation protease 
knovn as Factor Xa. Factor Xa is one- of a cascade of proteases 
involved in the.complex process of blood coagulation. The protease 
knovn as thrombin is the final protease in the cascade and Factor Xa is 
the preceding protease vhich cleaves, prothrombin , to generate thrombin. 

Certain compounds, are known to possess. Factor Xa inhibitory 
properties and'the field has been . reviewed by R.B ...Wallis , .Current 
Opinion in Therapeutic- Patents , 1993 , 1173.1179. Thus it is known that 
two proteins, one known as antistatin and the other known as tick 
anticoagulant protein (TAP), are specific Factor, Xa inhibitors which 
possess antithrombotic properties in various animal models of 

thrombotic disease. 

It is also known that certain non-peptidic compounds possess 
Factor Xa inhibitory properties. Of the low molecular weight 
inhibitors mentioned in the review by R.B. Vallis, all possessed a 
strongly basic group such as an amidinophenyl or amidinonaphthyl group. 

It is the object of the present invention to provide a new 
class of agent which lacks the amidino group previously believed to be 
an essential feature for a Factor Xa inhibitor. 

Ue have now found that certain amino-substituted heterocyclic 
derivatives possess Factor Xa inhibitory activity. Many of the 
compounds of the present invention also possess the advantage of being 
selective Factor Xa inhibitors, that is the enzyme Factor Xa is 
inhibited strongly at concentrations of test compound which do not 
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inhibit or which inhibit to a lesser extent the enzyme thrombin which 
! is also" a * member' of the' bloo'd coagulation enzyniatic I cascade . 

The compounds of the present invention possess activity in 
- the treatment^or prevention of a variety, of vmedical disorders where 
1 ' anticoagulant, therapy; is indicated, . for example in the treatment or 
prevention -of thrombotic conditions such as -coronary artery;] and 
ceretiro-vascular disease. - Further examples of such: medicals/disorders 
'include various cardiovascular and cerebrovascular conditions such as 

myocardial" in faVct ion, -the formation cof : atherosclerotic ^plaques, venous 
-or 'arteriaT thrombosis , 1 coagulation 'syndromes /. vascular injury 

including' Veb collision' arid 'restenosis following ^angioplasty ;-and corona^ ^ 
" 3<: aftery; bypass* surgery, thrombus- formation after xh~e application of 
blood vessel operative techniques , the .introduction of /artificial heart 
valves or on the> recirculation of -blood,] ;cerebral: infarction , cerebral 
thrombosis , stroke f cerebral embolism,*, pulmonary embolism, ischaemia 
and 1 ' angina ( including unstable 1 angina) .^I ti nc -\ ; n : £<-..,•; : 

r.-n*. The compounds^ of *the invention are^also useful, as : inhibitors 
J of blood -coagulation inJ an j ex - vivo v situation such \a : s , .-for example, the 
storage 'of whole blood or-' other biological. >samples^ suspected to contain 
Factor Xa : and in which^ coagulation is detrimental. , 

" According tb^ one aspec^ an 

arainoheterocyclic derivative of : the formula I (set , out hereinafter) 
"wherein C l is CH or N ; ■' v. . ' rii ... • r.:.iJL' 

G 2 is CH or -N; - ■ t ■ . . 

G 3 is CH or N; 

m is 1 or 2 • ' * r 

R is hydrogen, amino, halogenoicyano, ,(l-AC)alkyl or ( 1- AC) alkoxy ; 
is a group of the formula 

i I V/ . - , 

NR 2 -L 1 ^T 1 R 3 : • 

'•"■*"* *• _ . . , 

2 3 

in which* R and R together form a (1- AC) alkylene or methylenecarbonyl 
group, or R 3 is a ( 2-3C) alkylene group which is linked to a methylene 
group within L* forming a '5- or 6-membered ring involving T* and R 3 , 
L 1 is (l-AC)alkylene, (3-6C)'cycloalkane-l ,2-diyl or 
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( l-3C)alkylene-carbonyl, and 
T 1 is CH or N, 

and wherein 1 or 2 methylene groups within L and the rings formed vhen 
R 2 and R 3 or R 3 and L 1 are linked optionally bears a substituent 
selected from the group consisting of (l-AC)alkyl, hydroxy- ( 1-AC) alkyl , 
( l-AC)alkoxy-( l-AC)alkyl .and phenyl- (1 -AC)alkyl, 

and wherein any phenyl group in H 1 optionally bears 1 or 2 substituents 
selected from the group consisting of halogeno, trif luoromethyl , 
( l-AC)alkyl, and ( 1 -AC) alkpxy ; 

A is a direct link to the carbonyl group, or A is (l-AC)alkylene; 
M 2 is a group of the formula 

(T 2 R A ) r -L 2 -T 3 R 5 

- v. ' 

in which r is 0 or 1, . , ■ . 

T 2 is CH or N, 

T 3 is CH or N , , 4 

R 4 is hydrogen or (l-AC)alkyl, R 5 is hydrogen or (l-AC)alkyl, or R and 
R 5 together f orm a. , ( l-.AC) alkylene , methylenecarbonyl or 
carbonylmethylene group, or R 4 is a (2-3C) alkylene group which is 
linked to a methylene group within L 2 forming a 5- or 6-membered ring 
involving R 4 and T 2 , or R 5 is a (2-3C)alkylene group which is linked to 
a methylene group within L 2 forming a 5- or 6-membered ring involving 
R 5 and T 3 ,.. ... 

L 2 is (l-AC)alkylene, ( 3- 6C) cycloalkane- 1 , 2 -diyl , _ 
(I-3C)alkylene-carbonyl or phenylene, and, when r is 1, L may also be 
carbonyl- ( 1-3C) alkylene, 

and wherein 1 or 2 methylene groups within L and the rings formed when 
R 4 and R 5 , R 4 and L 2 or R 5 and L 2 are linked optionally bears a 
substituent selected from the group consisting of oxo, carboxy, 
(l-AC)alkoxycarbonyl, carbamoyl, N- ( 1- AC) alkylcarbamoyl , 
N,N-di-(l-AC)alkylcarbamoyl, pyrrolidin- 1-ylcarbonyl , 
piperidino.carbQnyl.,_morpholinocarbonyl, piperazin- l-ylcarbonyl, 
A-(l-AC)alkylpiperazin-l-ylcarbonyl, N-phenylcarbamoyl , 
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N-r( 1 -AC) alkyl -N-phenylcarbamoyl, N- [ phenyl- ( 1 -3C) alky 1 ] carbamoyl, 
N-(l-4C)alkyl-N-[phenyl-(l-^ : ;;J ' • l " ! 

^N- | hydroxy- ( 2-3C) alkyl J carbamoyl , N- ( 1- AC) alkyl -N- [hydroxy- 
(2^3C)alkyljcarbamoylV *N- [ ( L-AC ) alkoxy'- (2- JC) alkyl ] carbamoyl, 
N- ( 1 - AC ) alkyl->I- [(1 -AC ) alkoxy- ( 2-3C ) alkyl fear bamoy 1 , N- ( carboxy- 
( 1-3C) alky 1 1 carbamoyl, N- ( 1 - A C ) alley 1 - N'-Yifarbdxy- ( 1-3C) alkyl J carbamoyl , 
N- [ ca r boxy- ( 1 -3C) alkyl )-N- [hydroxy- ( 2-3C) alky 1 ] carbamoyl', " ' 
'* N- [ carbo'xy- ( 1 -3C) alkyl J -N- [ ( 1 -AC) alkoxy- ( 2-3C ) alkyl/] carbamoyl , 
V N - [ ( 1 - A C j alkoxyc a r bo'ny 1 - ( 1 - 3 C ) alky 1 ) c a r bamdy 1 , * ^ r "- 9t »* 
N-(l-AC)alkyl-N-| (l-AC)alkoxycarbon^ , j 

N-I ( l-AC)alkoxycarbonyl-( 1 -3C) alkyl 1 -N- [hydroxy- (2-3C) alkyl J carbamoyl, 
N- [ ( i - AC) alkoxyc a r bohyl - ft - 3 C j ilky 1 J -ft - [(l-AC) a lkoxy ^' * r 
(2-3C)alkyl]carbamoyl, (l-AC)alkyl, 

carboxy-(l-AC)alkyl, ( 1- AC) alkoxyc a rbbriyl-( l-AC)alkyl, 
carbamoyl- ( 1- AC) alkyl, N- ( l-AC)alkylcarbamoyl-( 1- AC) alkyl, 
N,N-di-( l-AC)alkylcarbamoyl-( 1- AC) alkyl, 

pyrrol idin-l-ylcarbonyl- ( 1 -AC) alkyl, piperidinocarbonyl- ( 1- AC) alkyl, 

morpholinocarbonyl- (1-AC) alkyl, piperazin- 1-ylc'arboriyi^ ( 1- AC) alkyl, 

A-(l-AC)alkylpiperazin- i -ylcarbonyl- ( 1 -AC) alkyl, ° 

N-phenylcarbamoyl- ( l-AC)alkyl, • * L ' : ' 

N- [phenyl- ( 1 -3 C) alkyl ] carbamoyl- ( 1- AC) alkyl , hydroxy- (1-AC) alkyl , 

(1-AC) alkoxy- ( l-AC j alky! 'and ' phenyl- ( l-AC) alky!, ^± ■> - 

and vlierein any heterocyclic group "in ^aid substf tuent optionally bear ) 

1 or 2 substituents selected from the r groupf consisting of (l-AC)alkyl, 

( l-AC) alkoxy , carboxy, ( 1- AC) alkoxycarbonyl , carbamoyl, ' 

N-(l-Acfalkylcarbamoyl and N, N-di- ( l-AC) alkylcarbamoyl , 

2 

and wherein any phenyl or phenylene group in M optionally bears I or 2 
substituents selected from the group consisting of halogeno, 

trif luoromethyl, (l-4C)alkyl and ( l-AC)alkoxy ; 

< * ■ - . * ^ 

M is a direct link to X, or .M is a, group of the formula * 

«" , lt • 

L - (NR ) s 

in which s is 0 or 1, 

is hydrogen or ( 1 -4C) alkyl , or R* 5 and R 6 together form a 



WO 96/10022 



PCT/GB95/02285 



- 5 



(l-AC)alkylene, methylenecarbonyl or carbonylmethylene group, or R is 
a (2-3C)alkylene group which is linked to a methylene group vithin L 
forming a 5- or 6-membered ring involving NR , 
L 3 is (l-AC)'alkylene, ( 3 -6C) cycloalkane- 1 , 2-diyl , ^ 
carbonyl-(l-3C)alkylene or phenylene, and, when s is 1, L may also be 
( 1-3 C) alky lene-car bony 1 , 

and wherein 1 or 2 methylene groups within L 3 and the rings formed when 
R 5 and R 6 or R 6 and L 3 are linked optionally bears a substituent 
selected-from the group consisting of oxo, carboxy, 
(l-AC)alkoxycarbonyl, carbamoyl, N-( i-AC)alkylcarbaji>oyl, 
N,N-di-(l-AC)alkylcarbamoyl, pyrrolidin- 1-ylcarbonyl , 
piperidinocarbonyl.morpholinocarbonyl, piperazin-l-ylcarbonyl, 
A - ( 1 - AC) alkylpipe'razin- 1-ylcarbonyl, H-phenylcarbamoyl , 
N-(l-AC)alkyl-N-phenylcarbamoyl, N- ( phenyl- ( 1-3C) alkyl ] carbamoyl , 
N-(l-AC)alkyl-N-( phenyl- (1-3C) alkyl] carbamoyl, ( l-AC)alkyl, 
carboxy- (l-AC)ai'kyl, ( 1-AC) alkoxycarbonyl- ( l-AC)alkyl, 
carbamoyl-(l-AC)alkyl, N-( l-AC)alkylcarbamoyl-( l-AC)alkyl, 
N,N-di-( 1-AC) alkylcarbamoyl-( 1-AC) alkyl, 

P yrrolidin-l-ylcarbonyl-(l-AC)alkyl, piperidinocarbonyl- ( l-AC)alkyl, 
morpholihocarbonyl- ( l-AC)alkyl , piperazin-lrylcarbonyl- ( 1-AC) alkyl , 
A- ( 1-AC) alkyl'piperazin- 1-ylcarbonyl- ( 1- AC) alkyl, 
N-phehy"lcarbamoyl-( 1-AC) alkyl, 

N- (phenyl- ( 1-3C) alkyl ] carbamoyl- (1-AC) alkyl , hydroxy- ( 1- AC)alkyl , 
( 1-AC) alkoxy-( 1-AC) alkyl and phenyl- ( I- AC) alkyl, 

and uherein any heterocyclic group in said substituent optionally bears 
I or 2 substituents selected from the group consisting of (l-AC)alkyl, 
(i-AC)alkoxy, carboxy, ( l-AC)alkoxycarbonyl, carbamoyl, 
N-(l-AC)alkylcarbamoyl and N,N-di-(l-AC) a Iky lea rbamoyl , 

and uherein any phenyl or phenylene group in M optionally bears 1 or 2 
substituents selected from the group consisting of halogeno, 
trifluoromethyl, (l-AC)alkyl and ( 1- AC) alkoxy r 

X is oxy, thio, sulphinylV sulphonyl, carbonyl. carbonyloxy, 
carbonylamino, N- ( l-AC)alkylcarbonylamino. sulphonylamino , methylene, 
(l-AC)alkylmethylene or di- ( 1- AC) alkylmethylene , or. vhen T is CH and 
M 3 is a direct link to X, X" may also be aminosulphonyl. or oxycarbonyl ; 
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. and a' j'j ... j : ■ » i .... 

Q. iSi phenyl ,ri naphthyl, : phenyl- ( 1 -AC) alky 1, phenyl - (,2- AC) alkenyl , 
phenyl-(2-AC)alkynyl t . ■(5-7C)cycloalkyl, / ,or i a, heterocyclic, moiety 
containing up to A heteroatoms selected from.. -the, group consisting of 
nitrogen, ,; oxygen and- sulphur,,. : and Q optionally ; bears, 1 2 or 3 
substituents selected from the group consisting of hydroxy, ; amino, 
halogeno , JcyanoV' trif luorome thy 1 , initrp >m car boxy , i( carbamoyl, formyl, 
formimidoyl, f ormohydrqximoyl ;. : ( l-AC)alkoxycatb'onylVq ( l f - AC) alkyl, 
( l-AC)alkoxy , <;N- ( l r 4C) alkylcarbamoyl , f N ? N-di- ( l.r^C) alkylcarbamoyl, 
(l-AC)alkylamino, [di-(l 7 AC)a;kylamino, (2 7 AC)alkanpylamino, ) 
(2-AC)alkanoylj 0 ( 2-AC) : alkanoii^idoyl , : ( 2- AC) alkanohydroximoyl , phenyl, 
.heteroaryl,. rphenoxy, phenyl thio , ; : phenylsulphinyl, phenylsulphonyl , 
heteroaryloxy heteroaryl thio , ^.heteroarylsulphinyl, . x 
heteroarylsulphonyl , benzyl and : benzoyl, . . • , 

and vherein said heteroaryl substituent, or the^heterqaryl group in a 
heteroaryl-coritaining substituent comprises ~5-v or 6-membered 
monocyclic; heteroaryl? ring -containing, up. to p3 heterqatomsj selected from 
the group consisting of nitrogen, oxygen and sulphur,, , . ^ _ t ! . 
v and vherein said phenyl, heteroaryl, phenoxy, phenylthio,. . v , 
phenylsulphinyl , phenyl sulphonyl ;? ; heteroaryloxy;, „ he iteroarylthio , 
heteroarylsulphinyl heteroarylsulphonyl ,. .behzyl r or benzoyl substituent 
optionally bears 1, 2, 3 or A substituents selected, from f the group 
consisting of, halogeno, trifluoromethyl, cyano,, trif luorpmethoxy, 
nitro, (l-AC)alkyl, ( 1- AC) alkoxy , hydroxy,, amino, carboxy, carbamoyl, 
( irrACJalkoxycarbpnyl^ N- ( 1- AC) alkylcarbamoyl , .. 

N,N-di-( l-AC)alkylcarbamoyl, : ( l-A,C)alkylamino, di-( l-AC)alkylamino, 
(2-AC)alkanoylamino and tetra2olyl; J; . 

or a. pharmaceutically-acceptable salt thereof. 

• *•■•■ > - » - > ■ ' • $ \ •;. . • 

The chemical formulae, referred to herein. by Roman .numerals 
are set out for convenience on a separate sheet hereinafter. In this 
specification the term "alkyl'! includes both straight and branched 
chain alkyl groups but references to individual alkyl groups such as 
"propyl" are specific for the : straight chain version only. An 
analogous convention applies to other generic terms. 
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It is to be understood that certain aminoheterocyclic 
derivatives of the present invention can exist in solvated as veil as 
unsolvated forms such as, for example, hydrated forms. It is to be 
understood that the invention encompasses all such solvated forms which 
possess Factor Xa inhibitory activity. 

It is further to be understood that, insofar as certain of 
the compounds of the formula defined above may exist in optically 
active or racemic forms by virtue of one or more asymmetric carbon 
atoms, the invention encompasses any such optically active or racemic 
form which possesses Factor Xa inhibitory activity. ' The synthesis of 
optically active forms may be carried out by standard techniques of 
organic chemistry well known in the art, for example by synthesis from 
optically active starting materials or by resolution of a racemic form. 

According to a further aspect of. the invention there is 
provided an aminoheterocyclic derivative of the formula la 
wherein G 1 is CH or N; 
G 2 is CH or N; 
m is 1 or 2; 

R 1 is hydrogen, amino, halogeno, cyano, (l-AC)alkyl or ( l-4C)alkoxy; 



H 1 is a group of the formula 



N^-L 1 -!^ 3 



in which R 2 and R 3 together form a ( 1- AC) alkylene or methylenecarbonyl 
group, or R 3 is a ( 2 -3C) alkylene group which is linked to a^methylene 
group within L 1 forming a 5- or 6-membered ring involving T and R , 
L 1 is ( l-4C)alkylene, (3-6C)cycloalkane-l , 2-diyl or 
( 1-3C) alkylene-carbonyl , and 
T 1 is CH or N, 

and 'wherein 1 or 2 methylene groups within L 1 and the rings formed when 
R 2 and R 3 or R 3 and L l are linked optionally; bears a substituent 
selected from the group, consisting of (l-AC)alkyl, hydroxy-( l-«C)alkyl, 
( l-4C)alkoxy-( l-4C)alkyl and phenyl - ( I - '«C) alkyl , 

and wherein any phenyl group in H 1 optionally bears I or 2 substituents 
selected from the group consisting of halogeno, "tr i f luoromethyl , 



■■■•♦--fa,; srase ■ , 
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if f; 



(l-AC)alkyl and ( 1- AC) alkoxy ; 

A is a direct link to the carbonyl group, or A is ( 1-AC) alkylene; 
M is a group of the formula 



5 ,.2 



» - f > ; > 



(T*rV-L -T J R D 



r > 



in which r is 0 or 1, 

T is^CH or N, \ 
T , is CH or N, " ' s ""- : ' w " ' 

R 4 is hydrogen or (l-AC)alkyl, is' hydrogen Vr° ( 1-VcVailc^l. or R 4 and 
R together form a ( l-AC)alkylene, methylenecarbonyl or 
carbonylmethylene group, or R is a (2-3C) alky.lene group which is 
linked to a methylene group vithm L forming a 5- or 6-membered ring 
involving ^ 4 and T 2 /' or R 5 is ? a (2-3c3^kylene" linked to 

a methylene group within L 2 forming a 5- or 6-membered ring involving 
R J and T J f V 
_ L 2 is (l-AC)alkylene, ( 3-6C) cycloalkane-1 , 2-diyl , 1 ' J 

( l-3C)alkylene-carbonyl or phenylene, and, when r is 1, L 2 may also be 
carbonyl- ( I -3C) alkylene , 

and wherein 1 or 2 methylene groups. within L 2 °and the rings 'formed when 

A 5 A 2 5 2 

R and R , R and L or R and L are. linked optionally bears^a 

substituent selected from the group consisting of carboxy, 

( l-AC)alkoxycarbonyl, carbamoyl, N-( l-4C)alkylcarbamoyl, 

N,N-di- ( 1-AC) alkylcarbamoyl, pyrrolidin-l-ylcarbonyl,' , 

p.iperidinocarbonyl , morpholinocarbonyl , piperazin-l-ylcarbonyl f 

A-( 1-AC) alkylpiperazin-i-ylcarbonyl, N-phehylcarbamoyl, 

N-(l-AC)alkyl-N-phenylcarbamoyl, N- [ phenyl- ( l-3C)alkylJ carbamoyl, 

N- ( 1-AC) alkyl-N- ( phenyl- ( 1 -3 C) alky 1 ] carbamoyl , 

N-[hydroxy-(2-3C)alkyl]carbamoyl, N- ( 1-AC) alkyl-N- [hydroxy- 

(2-3C)alkyi] carbamoyl, N- [ ( l-AC)aiko'xy-(2-3C)alkyl ^.carbamoyl , 

N- (l r AC) alkyl-N- [ ( 1-AC) alkoxy- (2-3C)alkyl] carbamoyl, N-[carboxy- 

( 1 - 3C ) a lkyl] carbamoyl, N- ( 1-AC) alkyl-N- [ carboxy- ( l-3C)alkyl) carbamoyl, 

N-(carboxy-( l-3C)alkyl ] -N- [ hydroxy- (2 -3C)alkyl) carbamoyl, 

N- [ carboxy- (I-3C)alkyl J -N-{ ( 1-AC) alkoxy- (2-3C)alkyl) carbamoyl, 
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N-( (l-AC)alkoxycarbonyl-( 1-3C) alkyl] carbamoyl, 

N- (1- AC) alkyl-N-( (1-AC) alkoxycarbonyl-(l-3C) alkyl) carbamoyl, 

^^(l^CJalkoxycarbonyl-tl-BCJalkyll-N-IIiydr^y-l 2 - 30 ) 31 ^ 1 ] 03 ^^ 0 ^ 1 ' 
N- I { 1- AC)alkoxycarbonyl- ( 1-3C) alkyl ] -N- ( ( 1 - AC) alkoxy- 
(2-3C)alkyl]carbajnoyl, (l-AC)alkyl, 

carboxy-(l-4C)alkyl, ( l-AC)alkoxycarbonyl-( l-AC)alkyl, 
carbamoyl- ( I- AC) alkyl , N- ( 1- AC ) alkylcarbamoyl- ( I- AC) alkyl , 
N,N-di-( l-AC)alkylcarbamoyl-( l-AC)alkyl, 

pyrrolldin-l-ylcarbonyl-(l-AC)alkyl, piperidinocarbonyl- ( l-AC)alkyl , 
morpholinocarbonyl-(l-4C)alkyl, piperazin- 1-ylcarbonyl- ( 1-4C) alkyl, 
A-( l-AC)alkylpiperazin-l-ylcarbonyl-( l-AC)alkyl, 
N-phenylcarbamoyl- ( l-4C)alkyl, 

N- [phenyl- ( 1-3C) alkyl ] carbamoyl- ( 1- AC)alkyl , hydroxy- ( 1-AC) alkyl , 
( l-AC)alkoxy-( l-AC)alkyl and phenyl- ( 1-AC ) alkyl , 

and vherein any_. heterocyclic group' in said substituent optionally bears 
1 or 2 substituents selected from the group consisting of (l-AC)alkyl, 
(l-AC)alkoxy, carboxy^ ( l-AC)alkoxycarbonyl, carbamoyl, 
N-(l-AC) alkylcarbamoyl and H,N-di- ( 1-AC) alkylcarbamoyl , 

and wherein any phenyl or phenylene , group in H 2 optionally bears 1 or 2 
substituents selected from. the group consisting of halogeno, 
trifluoromethyl, (l-AC)alkyl and ( 1-AC) alkoxy; 

H 3 is a direct link to X, or H 3 is a group of the formula 

L 3 -(NR 6 ) S 

in which s is 0 or 1 , 

R 6 is hydrogen or (l-AC)alkyl, or R 5 and R 6 together form a 
(l-AC)alkylene, methylenecarbonyl or carbonylmethylene group, or R is 
a (2-3C)alkylene group which is linked to a methylene group within L 
forming a 5- or 6-membered ring involving NR , 
L 3 is ( l-AC)alkylene, ( 3-6C) cycloalkane- 1 , 2-diyl , ^ 
carbonyl-(i-3C)alkylene or phenylene, and, when s is 1, L may also be 
( 1-3C) alkylene-carbonyl, 

and wherein- 1 or 2 methylene groups, within L and the rings formed when 
R 5 and R 6 or R 6 and L 3 are linked optionally bears a substituent 
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selected from the group consisting of. carboxy, ( l-4C)alkoxycarbonyl, 
Car . bamoy1 '..- -(i-^CJaikylcarbamoylV N,N-di-(l-AC)alkylcarbambyl, 
pyrrolidin- 1-yi'carbonyl p u iperidinocarbonyl , • morpho'linocarbonyl , 
"' p'ipeYazin-lVylcar^^ 

N-phenyi'carbamoyl, N* ( 1-4 C ) a 1 ky 1 - N- phenyl c a r b amoy 1 ', ^ " " ' ' - : 

N- [phenyl - ( I -3C) alkyl] carbamoyl N- ( l-4C)alLkyi-N- [phenyl- ( 1-3C) alkyl) - 

carbamoyl; (i-4C)aikyl,ycarbbxy-(l-4C)alk"yi/" r '' >-V-^--.- 

(l-4C)alkoxycarbohyl-(U4C)alkyl, carbamoyl-? l-lcjalkylj 1 '" 

N- ( 1-4C) alkylcarbamoyl- ( 1^4 C) alkyl, ' s i ' 5i, -' :l U 1 ' " ' % ; u - { - 

#fc<l£^ ! ' ! - ,,n V ■ ) 

pyrrolid'in- 1 -ylca rb6nyi- ( 1 -4C ) alkyi ' pipeVidinocarbonyl- ( i -AC) alkyl , 
morpholinocarbonyl-ni4'C)aiky^^ 

4-(l-4C)alkylpiperazin-l-ylcar bony t- ( 1 - 4 C ) alkyl, 1 * ' "' ' '' ' ' * 1 • 
'N-phenylcarb^moyl-xY-^C)alkyi', v "" " "/ 1 J A i- {: '' * ~ vr? ,! ! •" 
N- [ phenyl- (1 -3C) aikyl] carbamoyl- (V- 4 J cjaikyl* hydroxy- (1-4C) alkyl, 
(l-4C)alkoxy-(l-4C)alkyT and phenyl- ( l-^C)llkyi; " cs 

and wherein any' he'cerocy'ciic , . group J in' said"/su6stituent'' optionally bears 
1 or 2 substituents selected frbrn^ the groSp'~£onsisting { 6f (l-4C)alkyl, 
(l-4C)alkoxy, carboxy, ' (1-4C) alkoxycarbonyl ; carbamoyl ;' ' 
N-(l-4C)aikylcarbamoyl"and N,N-di- ( 1-4C) alkylcarbamoyl , " 
and therein any phenyl" or phenylene group "in [ J M 3 optionally bears 1 or 2 
substituents selected T from the ' group consisting of halo'geno, 
trifluoromethyl, (l-4C)alkyl and ( 1-4C) alkoxy ; * ) 

X is oxy, thio, sulphinyl, sulphonyl, carbonyl, carbonyloxy, 
carbonylamino, N- ( 1-4C) alkylcarbonylamino , sulphonylamino , methylene, 
(l-4C)alkylmethylene or di- ( l-4C)alkylmethylene, or, uhen T 3 is CH and 
H is a direct link to X, X may also be aminosulphonylor oxycarbonyl; 

and - '•'•'"■ - 

Q is phenyl, naphthyl/ phenyl- ( 1-4C) alkyl , "phenyl-(2-4C)alkenyl, 
phenyl-(2-4C)alkynyl, (5-7C)cycloalkyl or a heterocyclic moiety 
containing up to 4 lieteroatoms selected from che group consisting of 
nitrogen, oxygen and sulphur, and Q optionally bears 1, 2 or 3 
substituents selected from the group consisting, of hydroxy, ajnino, 
halogeno, cyano, trifluoromethyl, nitro," 'carboxy, carbamoyl, forrayl, 
formimidoyl, f ormohydroximoyl , ( 1 -AC) alkoxycarbonyl , ( l-4"C)alkyl , 
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(l-AC)alkoxy, N-(l-AC)alkylcarbamoyl, N ,N-di- ( 1 -«C) alkylcarbamoyl , 
(L-AC)alkylamino, di-( l-AC)alkylamino , (2-AC)alkanoylamino, 
(2-AC)alkanoyl, (2-AC)alkanoimidoyl, (2-4C)alkanohydroximoyl, phenyl, 
heteroaryl,- phenpxy, phenylthio, phenylsulphinyl, phenylsulphonyl, 
heteroaryloxy, heteroarylthio, heteroarylsulphinyl, 
heteroarylsulphonyl, benzyl and benzoyl,. 

and wherein said heteroaryl substituent or the heteroaryl group in a 
heteroaryl-containing substituent . comprises a 5- or 6-membered 
monocyclic heteroaryl ring containing up to 3 heteroatoms selected from 
the ig roup .consisting of -nitrogen , oxygen and sulphur, 
and uherein said phenyl /heteroaryl , phenoxy, phenylthio, 
phenylsulphinyl, phenylsulphonyl,. heteroaryloxy, heteroarylthio, 
heteroarylsulphinyl, heteroarylsulphonyl, benzyl or benzoyl substituent 
optionally bears .1 or 2 substituents selected from the group consisting 
of halogeno, trif luoromethyl , (l-AC)alkyl, ( l-AC)alkoxy, hydroxy, 
amino, carboxy, carbamoyl,. ( 1-AC) alkoxycarbonyl, 

N-(l-AC)alkylcarbamoyl, N,N-di- ( 1- AC) alkylcarbamoyl , ( 1 -AC) alkylamino , 
di-(l-AC)alkylamino, (2-.AC)alkanoylamino and tetrazolyl; 

or, a pharmaceutically-acceptable salt thereof . 

Suitable values for the'generic terms referred to above 

include those set out belou. 

When mis 2, each R 1 is independently selected from hydrogen, 
amino, halogeno, cyano, (l-AC)alkyl and ( 1 - AC ) alkoxy . 

" A suitable value for R 1 when it is a halogeno group, for a 
halogeno substituent in M 1 , M 2 or H 3 or for a halogeno substituent in Q 
is, for example, fluoro, chloro, bromo or iodo. 

A suitable value. for R 1 vhen it is a (l-AC)alkyl group, for a 
(l-AC)alkyl substituent in M 1 , H 2 or H 3 or for a (l-AC)alkyl 
substituent in Q. is, for example, methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, sec-butyl or tert-butyl. 

A suitable value for R 1 when it is a (l-AC)alkoxy group, for 
a (l-AC)alkoxy substituent in M l , M 2 or » 3 or for a ( l-AC) alkoxy 
substituent in Q is, for example, methoxy, ethoxy, propoxy, isopropoxy 
or butoxy. 



,WO 96/10022 



PCT/GB95/02285 



12 

,4 „5 „ „6 



A suitable value for R , R or R when it is (l-4C)alkyl is, 
for .'. e . 5f . a f! ple ' " mec |>yli' ethyl V "propyl', isopropyl', butyl or sec- butyl. 
,' . .. ^ A suitable yaiue' ToV'a ( 1-4 C) alky lehe grou'p fs formed by R 2 and 
. R f together, by 1 R^ and' R 5: together or by R 5 and 7 R 6 " together is, for 
example , methylene , ethylene ; trim'ithylene or tetrame'thyiene. 

*A' suitable -value for a ' (2-3C)aikylene : group" by* which R 3 may 
be linked to a methylene "group 'within "£ l , f R 4 may- be linked' 1 to a 



™"^? e ?%S" u P within L 2 ,^R 5, 'may "Delinked tb f a methylene group within 
L be'linled-'to-a methyiene group : within v L 3f isf r £6 

ethylene or "triniethylene !' i v ' :o st '-- 3 -'•;--■:> -'^nno^v; 



" A suitable value for^L 1 , "L 2 "or r L 3 -when ir is ~ ( l-4 f C)alkylene 
w r e ** m P le » f meth y Tene » ethylene, ' 'tH'hiechVien^ '\e H tramechylene; 

Uh r e " iC _ '** : ( 3 - 6c> )Wcl^al^ne-lU^diyi "is?*"* or example; 1 

cyci'bhe x ane - i\ 2 - d i y lV wh en 'it is* 'Vi-3C)alkyleW^ckrbd^y^ is'; ' for 
example me thylien eic a rbohy 1 , 1 cchylenecarbonyl br ! trimVthylenecarbonyl; 
and when it is phehylene isV for example I ,3-<br i*/4-phenyl"ene. 

* X suitable' vaiu4" fbr L 2 arid L 3 ■ when* IV - V 

carbohyl- ( 1-3C) alkylene" is; 'for example, carbohylmethylene , 
carbonylethylene or carbonyltrimethylene . 

Suitable values f or'tfie substi tuents 1 ' which ] may be 'present 
within M 1 , H 2 or M 3 include, for example:- 



JL»t 



f °! ^• AC ) alkox y carbon y 1 - r methoxycarbonyl, ethoxycarbonyl , 

propoxycarbonyl and 
tert -biitoxycarbonvl ; " 

for N-(l-4C)alkylcarbamoyli N-methylcarbamoyl , N-ethylcarbamoyl 

and N-propylcarbamoyl; 

for N,N-di-((l-AC)alkyl J- " ' 

carbamoyl: N, N-dime thy 1 carbamoyl , 

N-ethyl-N-methylcarbamoyl and 
' N,N- diethyl carbamoyl; 
for 4-( i-4C)alkylpiper'azin-l-': : "' 

ylcarbonyl: 4-methylpiperazin- 1 -ylcarbonyl and 

4-ethylpiperazin- l-ylcarbonyl; 



) 
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for N-( l-4C)alkyl- 
N-phenylcarbamoyl: 

for N-[phenyl-(l-3C)alkyl]- 
carbamoyl: 

for N-( l-4C)alkyl-N- 

( phenyl- ( 1-3C) alkyl) carbamoyl: 

for N-(hydroxy-(2-3C)alkyll- 
carbamoyl : 

for N-( l-4C)alkyl-N- [hydroxy- 
( 2 -3C) alky 1) carbamoyl: 

for N-[ ( l-4C)alkoxy-(2-3C)alkyl)- 
carbamoyl : 

for N-(l-4C)alkyl-N-[(l-4C)- 
alkoxy-( 2 -3C) alkyl] carbamoyl: 

for N- (carboxy-(l-3C) alkyl j- 
carbamoyl: 

for N-( l-4C)alkyl-N-[carboxy- 
( 1 -3C) alkyl J Carbamoyl : 



for N-lcarboxy-(l-3C)alkylI- 

N- | hydroxy.- ( 2- 3C) alkyl] carbamoyl: 
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N-methyl-N-phenylcarbamoyl and 
N-e thy 1-N-pheny lcarbamoyl; 

N-benzylcarbamoyl and 
N-phene thy lcarbamoyl; 

N-benzyl-N-methylcarbamoyl and 
N-me thy 1 -N-phenethylcarbamoyl; 

N- (2-hydroxyethyl ) carbamoyl and 
N- ( 3 -hydroxypropyl ) carbamoyl ; 

N-( 2-hydroxyethyl) -N-me thy 1 carbamoyl 
and N-(2-hydroxyethyl)-N-ethyl- 
carbamoyl; 

N- (2 -me thoxy ethyl) carbamoyl and 
N- (2 -ethoxye thy 1) carbamoyl; 

N- ( 2-methoxyethyl ) -N-methylcarbamoyl 
and N-(2-ethoxyethyl)-N-ethyl- 
carbamoyl; 

N- (carboxymethyl) carbamoyl , 

N-( 1 - car boxy ethyl ) carbamoyl and 

N- (2 -car boxy ethyl) carbamoyl; 

N- ( car boxyrae thy 1) -N-me thy lcarbamoyl, 
N- ( 1 -car boxye thy 1) -N-me thy lcarbamoyl 
and N- ( 2 -car boxye thy 1 ) -N-me thy 1- 
carbamoyl; 

N- ( carboxymethyl) -N- ( 2-hydroxyethyl) - 
carbamoyl ; 
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for N-fcarboxy-( l-3C)alkyl ] - 
N-((l-AC)alkoxy-(2-3C)alkyl] 
carbamoyl: 

for N- [ ( l-AC)alkoxycarbonyl- 




for N-(l-4C)alkyl- 

N- [( l-AC)alkoxycarbonyl- 

( 1-3C) alkyl J carbamoyl : 

for N- [ ( 1- AC) alkoxycarbonyl- 
(i-3C}alWylJ-N.[hydroxy. Ti 
(2-3C) alkyl J carbamoyl: 

for N- [ ( 1-ACjalkoxycarbonyl- 
( 1-3C) alkyl ]-N-[ ( i-AC)alkoxy- 
(2-3C) alkyl] carbamoyl: 

for (l-AC)alkyl: 

for carboxy-( l-AC)alkyl: 

for ( l-AC)alkoxycarbonyl- ' 
(l-AC)alkyl: 



- iA - 



N- ( ca r boxyme thy 1 ) -N- ( 2 -me thoxye thy 1 ) - 
carbamoyl; 

: ~' [ - '■ ' • ' * ' ' '1: "* 

N-( me thoxycarbonylmethyl) carbamoyl, 
N-(ethoxycarbonylmethyl) carbamoyl, 
N-( 1-methoxycarbohyl'ettiyl) carbamoyl 

^ : 'and i,j| : '-- ; ' l 

N- ( 2-methoxycarbonylethyl ) carbamoy ) 

N-(methoxycarbonylmethyl)- 
" N-methyicarbamoyl; 

N-(2-hydroxyethyl)-N- 

* - 1 : ■ £ ■ ■' ■ ■■ ~ v 

(me thoxye arbonylmethyl) carbamoyl; 

N- (me thoxycarbonylmethyl ) -N- 

( 2 -me thoxy ethyl) carbamoyl; 

methyl, ethyl, propyl, isopropyl and .) 

butyl; 

carboxymethyl, l-carboxyefchyl, 
2-carboxyethyl arid 3-carboxypropyl; 

me thoxycarbonylmethyl , 

e thoxycarbonylmethyl p - tert-butoxy- 

carbonylmethyi; 1-methoxycarbonyl- 

ethyl , 1-ethoxycarbonylethyl , 

2 -me thoxye a r bony le thy 1, 

2 - e thoxye arbonyle thy 1, 

3 - me thoxye a rbonylpropyl and 
. 3-ethoxycarbonylpropyl ; 
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for carbamoyl-! l-4C)alkyl: 



for N-(l-4C)alkylcarbamoyl- 
(l-AC)alkyl: 



for N,N-di-[(l-4C)alkyl] 
carbamoyl-! l-AC)alkyl: 



for pyrrolidin-l-yl- 
carbonyl-( l-4C)alkyl: 



for piperidinocarbonyl- 
(l-AC)alkyl: 



for morpholinocarbonyl- 
( l-4C)alkyl: 
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carbamoylmethyl , 1 -c arbamoy lethy 1 , 

2- carbamoylethyl and 

3- carbamoylpropyl ; 

N-mechylcarbamoylmethyl, 
N-e chyle arbamoylme thyl, 
N- propyl carbamoylmethyl , 
l-(N-methylcarbamoyl) ethyl, 

1- (N-ethylcarbamoyl) ethyl, 

2- (N-methylcarbamoyl) ethyl, 

2- (N-ethylcarbamoyl ) ethyl and 

3- (N-me thy Icarbamoyl) propyl; 

N, N- d ime thy lea rbamoylme thyl, 
N-e thyl -N-me chyle arbamoylme thyl, 
N, N-d ie thy lc arbamoylme thyl, 
1- (N,N-dime thy Icarbamoyl) ethyl, 

1- (N, N-die thy Icarbamoyl) ethyl, 

2- (N,N-dimethylcarbamoyl)ethyl, 

2- (N,N-diethylcarbamoyl)ethyl and 

3- (N f M-dimethylcarbawoyl) propyl; 

pyrroltdin-l-ylcarbonylmethyl, 

1- (pyrrolidin-l-ylcarbonyl) ethyl and 

2- (pyrrolidin-l-ylcarbonyl)ethyl; 

piper idinoc a r bony lme thy 1, 

1- (piperidinocarbonyl)ethyl and 

2- ( piper idinocarbonyl) ethyl ; 

morpholinocarbomylmethyl , 

1- (morpholinocarbonyl)ethyl and 

2- (morpholinocarbonyl) ethyl; 
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p ipera'z i ri - 1 -ylca r bony lme thyl , 

1- (piperazin-i-ylcarbonyl)ethyl and 

2- (piperazin-l-ylcarbonyl)ethyl; 

4-methylpiperazin-l-ylcarbonylmethyl, 
4-ethylpiperazin-l-ylcarbonylmethyl, 
2-(4-rnethylpiperazin-l-ylcarbonyl)- 
ethyl and 2-(4-ethylpiperazin-l- 
ylcarbonyl)ethyl; j ) 

N-phenylcarbamoylmethyl and 2- 
(N- phenyl carbamoyl) ethyl; 

N-benzyicarbanioylmethyl, 
N-phenethylcarbamoylmethyl and 
2- (N-benzylcarbamoyl) ethyl ; 
hydroxyroethyl, l-hydroxyethyl f 
2-hydroxyethyl and 3-hydroxypropyl ; 
for ( l-4C)alkoxy-( l-4C)alkyl: methoxymethyl , ethoxymethyl, 

1- methoxyinethyl, 2-rnethoxyethyl, 

2- ethoxyethyl and 3-methoxypropyl ; 

and iv ; i j 

for phenyl-(l-4C)alkyl: benzyl, phenethyl and 3-phenylpropyl'. 

Suitable values for substituents uhich may be present on a 
heterocyclic group uithin a substituent vhich may be present vithin M 2 
or H include, for example:- 

for ( r-4C)alkyl:" methyl, ethyl, propyl and isopropyl; 

for (l-AC)alkoxy:^ methoxy, ethoxy and propoxy; 

for (l-4C)alkoxycarbonyl: me thoxycarbonyl , ethoxycarbonyl, 

propoxycarbonyl and 

tert -butoxycarbonyl ; 
for N-( l-4C)alkylcarbamoyl: N-me thylcarbamoyl . and 

N-ethylcarbamoyl ; and 



for piperazin- 1-yl- 
carb'dhyl-( T-4C)'alkyl: : r : 

for 4-( I-4C)alkylpiperazin- 
1 - y 1 c a r b ony 1 - ( 1 - 4 C ) a i ky 1 : 

' . j i v 1 ■ •}'..., 

. •* : \ i :i :(}'; ,; ; [ \ . . . » 

for N-phenyicarbamoyl- ' 
(l-4C)alkyi: 5 ' ' ' : v 

■. : - r • / -• .:; 

for N-[phenyl-( l-3C)alkyl)- 
carbamoyl^(V-4C)alkyl: :I , 

for hydroxy-( i-4C)alkyli 
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for N,N-di-( l-4C)alkyl-. 

carbamoyl: N ,N-dimethylcarbamoyl , 

N-ethyl-N-methylcarbamoyl and 
N,N-diethylcarbamoyl . 

A suitable value for A when it is ( 1-4C) alkylene is , for 
example, methylene, ethylene, trimethylene and tetramethylene . 

It is to be understood that uhen M is a group of the formula 

UR 2 -L 1 -T 1 R 3 

the order of the presentation of this group is significant as to the 
orientation of attachment of the group." Thus it is the group^hich 
is attached to the heterocyclic group, for example, when^G and G are 
each CH, the pyridyl group which bears the subsequent R . It is also 
to be understood that within the NR 2 group it is the N atom which is 
attached to L 1 . Likewise the R 2 group is attached to the N atom and 
not to the L 1 group. Similarly in the T J R 3 group it is the T group 
which is attached to the group A of formula I (or the CO group within 
formula I when A is a direct link) and the R group is attached to the 
T 1 group and not to the group A of formula I. A similar convention 
applies to 'the attachment of the groups H 2 and H and to the attachment 
of the T 2 , T 3 and NR 6 groups within H or M . 

It is further to be understood that when R and R together 
form a methyl enecarbonyl group, it is the methylene group thereof which 
is attached to the nitrogen 'atom which bears R and the^carbonyl group 
thereof which is attached to the group T 1 which bears R . 

It is further to be understood that when R is a 
(2-3C)alkylene group such as ethylene and trimethylene which is linked 
to a methylene group which L 1 forming a 5- or 6-membered ring involving 
T 1 and R 3 , a suitable ring so formed when T is N is, for example, 
P yrrolidine-1.3-diyl. piperidine- 1 . 3 -diyl and piperidine- 1 . A-diyl and a 
suitable ring so formed when T 1 is CH is, for example, 
cyclo P entane-l,3-diyl, cyclohexane- 1 , 3-diyl and cyclohexane- 1 , A-diyl. 
Such ring systems are also suitable when, for example. R is linked to 
a methylene group within L 2 or R 5 is linked to a methylene group within 
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L . Ring systems such as pyrrolidine-1 , ,3-diyl , piperidine-1 , 3-diyl and 
piperidine-l . A-diyl are. also suitable "when R 6 is linked to" a methylene 
.. within L 3 . , "' " ' J: " 

;. Jf .,Jor the avoidance of doubt it is stated that a suitable, 
heterocyclic group in a~ substituent uhich may be present within H 2 and 
;M 3.^ ncl al e ' $ '.. . fo , r .example , ( ..pyrrol id in- 1 -yl , piperidino , morpholino, 
rj piperazin-l-yl and 4- ( irACJalkylpiperazin-i-yi' vhether directly 
attached^ or attached by vay of a linking group." as" in', for 'example, 
pyrrolidin--l--ylcarbonyl-n-4C)aikyi*'s*uch"as' " l 

2-(pyrrolidin-l-ylc'arbonyl)ethyl. . ) 

A suitable value for X when it is a 

-~(or* C )?,^y^ ca r^ N-methylcarbonylamino 
• 0 r r^-e thylcarbonyiamino ; when it is ( 1 - AC) alkylmethylene is, for 
^example, ethane,- 1 , 1-diyl or propane- 1 , 1-diyl ; and when it is 
; di-(l-AC)alkylmethylene is, ^or .example, propane-2 ,~2-diyl . . It is also 
:. to J ,e J understood .that when X is a c'arbbnyloxy , carbonylanino or 
N-(;- i 4.C)alkyl ; ca^bon^laminq group^ it is the carbonyl group therein 

which is attached to. H 3 . Likewise, when X is a s'ulphonyiamino group it 

'. ' ■ ','* • .*:.!. "r-.i l''n? 1 in-, .< -:i 

ls ,c the sulphonyl group therein uhich is attached to H J uhereas. when X 

is an aminpsulphpnyl. group, the sulphonyl group therein is attached to 



Q 



r ,. r < -j v : A suitable value for, Q uhen it is naphthyi is/ for example, 

1- naphthyl or 2-naphthyl; uhen it is^ 'phenyl- ( 'i-4C)alkyl is, for 
t example, benzyl, phenethyl and 3-plienylpropyl , when it is 

phenyl - ( 2 - 4 C ) a lkeny 1 is , for example \ ( styryl , cinnamyl or 
3-phenylprop-2-enyl; uhen it is phenyl- ( 2-4C)alkynyi ^is', for example, 

2- phenylethynyl, 3 -phenylprop-2 T ynyl and 3 : phenylprop-l-ynyl; and uhen 
it is (5-7C)cycloalkyl is , for example, cyclopentyl, cyclohexyl and 
cycloheptyl. , _ 

• ■ n A suitable value for Q uhen it is a heterocyclic moiety 
containing up to 4 r heteroatoms selected from the group consisting of 
nitrogen, .oxygen and sulphur is, for example, a 5- or 6-membered 
heterocyclic moiety uhich. t is a single ring or is fused to one or tuo 
benzo. rings such as f uryl , benzof uranyl , tetrahydro f uryl , chromanyl, 
thienyl, benzothienyl , pyridyl, piperidinyl, quinolyl, 
1,2,3,4-tetrahydroquinolinyl, isoquinolyl, 
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1,2,3,4-tetrahydroisoquinolinyl, pyrazinyl, piperazinyl, pyrimidinyl, 
pyridazinyl, quinoxalinyl , quinazolinyl , cinnolinyl, pyrrolyl, 
pyrrolidinyl, indolyl, indolinyl, imidazolyl, benzimidazolyl, 
pyrazolyl, indazolyl,' oxazolyl, benzoxazolyl , isoxazolyl, thiazolyl, 
benzothiazolyl, isothiazolyl , morpholinyl, AH - 1 , A-benzoxazinyl, 
AH-l,A-benzothiazinyl, 1 , 2 , 3-triazolyl, 1 , 2 , A- triazolyl , oxadiazolyl, 
furazanyl, thiadiazolyl, tetrazolyl, dibenzof uranyl and dibenzothienyl, 
which may be" attached through any available position including, for an 
appropriate X group such as, for example, carbonyl and methylene, 
through any available nitrogen atom and which may bear up to three 
substitutes including a substituent' on any available nitrogen atom. 

Suitable values for the substituents which may be present 
within Q include, for example: - 



for ( l-AC)aikoxycarbonyl: 

for (l-AC)alkyl: 
for ( l-4C)alkoxy : 

for N-(l-4C)alkylcarbamoyl: 

for N,N-di-( l-4C)alkyl- / 
carbamoyl : 

for ( l-4C)alkylamino: 

for di-( l-4C)alkylamino: 

for (2-4C)alkanoylarnino: 

for (2-4C)alkanoyl: 

for (2-4C)alkanoimidoyl : 

for (2-4C)alkanohydroximoyli 



methoxycarbonyl, ethoxycarbonyl and 
tert-butoxycarbonyl ; 

methyl, ethyl, propyl and isopropyl? 
methoxy, ethoxy, propoxy and 
isopropoxy; 
N-methylcarbamoyl and 
N-ethylcarbamoyl ; , 

N,N-dimethylcarbamoyl and 
N,N-diethylcarbamoyl ; 
methylamino, etliylamino and 
propylamino; 

dimethylamino, M-e thyl-N-me thylamino 
and diethylamino; 
acetamido, propionamido and 
butyramido; 

acetyl, propionyl and butyryl; 
acetimidoyl and propionoimidoyl; and 
acetohydroximoyl and 
propionohydroximoyl . 



A suitable value for the heteroaryl substituent or the 
heteroaryl group in a he te roary 1-con taining | substituent which comprises 
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a 5- or 6-membered monocyclic heteroaryl ring containing up to 3 
, heceroatoms selected from the group consisting of "oxygen, nitrogen and 

sulphur is, for example, furyli 'tHiehyl py'ridy!/ pyrazinyl, 
. pyrimidinyl, pyridazinyi,' pyrrolyl i'pyr azolyi, oxazolyl/ isoxazolyl, 
thiazolyl, isothiazolyl/ 1 , 2 , 3-tf iazolyl 1, 2\^-tria^olyl f ,< 'oxadiazolyl t 
furazanyl and thiadiazolyl which may be 'attached through* any available 
position including through any available nitrogen I 'atom. 1 " : 

, . ' A suitable pharmaceutically-acceptaVle salt * of ah" 

*::::.c n.o::;^ » ^ , ,j f ? t • 

r aminoheterocyclic derivative of 'the invention is 9 for 'example , an 

.j' l \ n * p - iTndi/ , >la^;^ y 0 ; ■. •■■Hi? -iu-^j X ss^t' w r, 
acid-addition salt of an aminoheterocyclic derivative of the inventif ) 
*m : i * s '"J v ' i h r . «' ; -~ o " J i ; • % t cl £ ■"■ ; s v - v i » • » ' • > ^ 

which is sufficiently basic for example , aV acid-additibh salt with, ' 
: ^ ? 3in ■ " y ... ■■ ?■ - . : ■ t . $ > n be 1 ~r:i f.rn^^li^'i'"' 

for example, an inorganic or organic acid, for example hydrochloric, 

hydrobrpmic t sulphuric, phosphoric, trif luoroacetic, citric or maleic 

f» '3 ^ • • '-.j-r-f ' a j t « ' -j , ... 

acid. In addition a suitable pharmaceutically-acceptabie' sal t of an 
aminoheterocyclic derivative of the invention which'is sufficiently 
acidic is an alkali metal salt, for example a sodium or potassium salt, 
an alkaline earth metal salt, for example a caicilum or ^magnesium salt, 
an ammonium salt or a salt vith an organic base which affords a 
physiologically-acceptable cation, for example a salt with methylamine, 
dimethylamine , trimethylamine, piperidine, niorphbline or 
tris- ( 2 -hydroxy ethyl ) amine . 

' ' * ' ' • " • ■ . — • " j . i* 
Particular compounds of the invention include, for example, 

aminoheterocyclic derivatives of the formula I or of the' formula la, o; ) 

; i " . - t>* .i : • :*[ i «= : ■ 
pharmaceutically-acceptable salts thereof, wherein, unless otherwise 

stated, each of G 1 , G 2 , G 3 ', m, R 1 , M 1 , A, M 2 ,' M 3 , X and' Q has any of 

the meanings defined hereinbefore or in this section concerning 

particular compounds of the invention:- 

(a) each of G 1 , G 2 and G 3 is CH\ 

(bj each of G 1 and G 2 is CH and G 3 is N, or G 1 is N and each of 

G 2 and G 3 is CH; 

(c) m is I and R* is'hydrogen; 

(d) M is a group of the formula 

' • : 2 111 

NR -L -T R 



in which R and R together form a ( 1 -4C) alkylene group, 
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L 1 is ( l-4C)alkylene, and 



T 1 is CH or N, 

and wherein 1 or 2 methylene groups uichin L and the ring formed vhen 
R 2 and R 3 are linked optionally bears a (l-AC)alkyl substituent; 

(e) A is a direct link to the carbonyl group; 

(f) A is (l-AC)alkylene; 
H 2 is a group of the formula 



(g) 



(T 2 R A ) r -L 2 -T 3 R 5 



in which r is 1, T 2 is CII or H , T 3 ' is CH or N, ^ 
R A is hydrogen or (l-AC)alkyl, R 5 is hydrogen or (l-AC)alkyl, or R and 
R 5 together form a ( 1-AC) alkylene group, or R* is a^ ( 2-3C) alkylene 
group which is linked to a 'methylene group within L forming a 5- or 
6-membered ring, involving R A and T , and 
L 2 is ( l-AC)alkylene, 

and wherein Lor 2 methylene groups within L and the rings formed when 
R* and R 5 or R 4 and L 2 are linked optionally bears a substituent 
selected from the group consisting of carboxy, ( 1 - AC) alkoxycarbonyl , 
carbamoyl, N-< l-AC)alkylcarbamoyl, N,N-di-( l-AC)alkylcarbamoyl, 
pyrrolidin-l-ylcarbonyl. piperidinocarbonyl , morpholinocarbonyl , 
piperazin- l-ylcarbonyl, A- ( l-4C) : alkylpiperazin- 1-ylcarbonyl , 
N-phenylcarbamoyl, ( 1-AC) alkyl ' and phenyl- ( l-AC)alkyl. 

and wherein any heterocyclic group in said substituent optionally bears 
1 or 2 (l-AC)alkyl substituents , 

and wherein any phenyl group in M 2 optionally bears 1 or 2 substituents 
selected from the group consisting of halogeno, (i-AC)alkyl and 
( l-AC)alkoxy; 

(h) H 3 is a direct link to X; 

(i) H 3 is a group of the formula 

L 3 -(NR 6 ) S 

in which s is 1. R 6 is hydrogen or (l-AC)alkyl, 

L 3 is (l-AC)alkyl.ene or carbonyl- ( 1 - 3C) alky lene , 

and wherein 1 or 2 methylene groups within L 3 optionally bears a 
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substituent selected from the group consisting of (l-AC)alkyl, 
hydroxy-( l-AC)alkyl and phenyl- ( 1 -AC) alkyl , 
; and uherein any phenyl . group in H 3 optionally beards 1 or 2 substituents 
.-. selected from the group consisting of halogeno, (l-AC)alkyl and 

(l-4C)alkpxyj . - ^, . , 

(j) X is thio, sulphinyl or sulphonyl^ 

- ' •' *» i- . . • ' } . 

(k) X is sulphonyl; 

> • 1 " ; ' *• ■' q- * ; • ..- 

(1) X is carbonyl, carbonyloxy, carbonylamino or 

N-( l-AC)alkylcarbonylamino; % 

( m ) X is sulphonylamino or, uhen T 3 is CH and M 3 is a direct liL ) 

to X, X may also be aminos'ulphonyl ; ( ... • . 
, (*}) : • X is methylene, . ( 1 -AC) alkylmethylene or _ . 
di-(l-AC)alkylmethylene; \ . _\ , 

, (o) Q.is phenyl, ^naphthyl or phenyl- ( 1 -AC) alkyl uhich optionally 

bears I, 2 o.r 3 subs tituents, selected . from the group consisting of 
hydroxy, halogeno, cyano, trifluoromethyl, ( l-AC)alkyl, (l-AC)alkoxy, 
phenyl, ,phenoxy, phenylthio, phehylsulphinyl , phenylsulphonyl , benzyl 
and, T benzoyl f? and uherein .the phenyl substituent^ or the phenyl group in 
a phenyl-containing substituent optionally bears 1 or 2 substituents 
selected^. from the group consisting of halogeno, (l-AC)alkyl and 

^(1-ACXalkoxy; , r . . ' f" ' ' ' 

(P) ... Ij: Q is phenyl uhich bears a phenyl substituent and optionally 
bears 1 or 2 substituents, selected from , the group consisting, of f 
hydroxy, halogeno, cyano,, trif luoromethyl , (l-AC)alkyl and 
(l-AC)alkoxy, and uherein the phenyl substituent optionally bears up to 
A, substituents, selected, from the group consisting of halogeno, 
trifluoromethyl, cyano , trif luoromethoxy, ( 1 -AC) alkyl and ( 1- AC) alkoxy ; 
(q) Q is phenyl-( l-AC)alkyl, phenyl- (2- AC) alkenyl or 

phenyl-(2-AC)alkynyl uhich optionally bears 1, 2 or 3 substituents 

selected from the group consisting of halogeno, cyano, trifluoromethyl, 
(l-AC)alkyl and ( 1 -AC)alkoxy ; 

(r) Q is phenyl- ( 2- AC) alkenyl uhich optionally bears 1, 2 or 3 

substituents selected from the group consisting of halogeno, cyano, 
trifluoromethyl, (l-AC)alkyl and ( 1-AC) alkoxy ; 

(s) Q is phenyl or phenyl -( 1 -AC) alkyl uhich bears 1 substituent 

selected from the group consisting of heteroaryl, he teroaryloxy , 
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heteroarylthio, heteroarylsulphinyl and heteroarylsulphonyl, uherein 
the heteroaryl substituent or the heteroaryl group in a 
heteroaryl-containing substituent comprises a 5- or 6-membered 
monocyclic heteroaryl ring containing up to 3 heteroatoms selected from 
the group consisting of nitrogen, oxygen and sulphur, and uherein said 
heteroaryl or heteroaryl-containing substituent optionally bears 1 or 2 
substituents selected from the group consisting of halogeno, 
(l-AC)alkyl and ( 1-AC) alkoxy; 

(t) . - Q is phenyl which, bears. 1 substituent selected from the 
group consisting of heteroaryl, heteroaryloxy , heteroarylthio and 
heteroarylsulphonyl, uherein the heteroaryl substituent or^the 
heteroaryl group in a heteroaryl-containing substituent is selected 
from the group consisting of thienyl, pyridyl. pyrimidinyl. pyrazolyl, 
oxazolyl. thiazolyl, 1 , 2 , 3-triazolyl and 1 , 2 , A-tr iazolyl , and uherein 
said heteroaryl-or heteroaryl-containing substituent optionally bears I 
or 2 substituents selected from the. group consisting of halogeno and 
( l-AC)alkyl; 

(u) Q is naphthyl uhich optionally bears 1 or 2 substituents 

selected from the group consisting of hydroxy, halogeno, cyanp, 
trifluoromethyl, (l-AC)alkyl and (l-AC)alkoxy;. ; 
( v) Q,is-a heterocyclic moiety containing, up to 2 heteroatoms 

selected from the group consisting of benzofuranyl, quinolyl, 
tetrahydroquinolyl. isoquinolyl, quinoxalinyl , quinazolinyl, 
cinnolinyl, indolyl, .benzimidazolyl, indazolyl, benzoxazolyl and 
benzothiazolyl, and Q optionally bears 1 or 2. substituents selected 
from the group consisting of halogeno, cyano, tr if luromethyl , 
(l-AC)alkyl and (1-AC) alkoxy; ■ 

( „) Q is a heterocyclic moiety containing up to 2 heteroatoms 

selected from the group consisting of benzofuranyl, quinolyl, 
tetrahydroquinolyl, isoquinolyl, quinoxalinyl, quinazolinyl. 
cinnolinyl, indolyl, benzimidazolyl, indazolyl, benzoxazolyl, 
benzothiazolyl. dibenzof uranyl and dibenzothienyl , and Q optionally 
bears 1 or 2 substituents selected from the. group consisting, of 
halogeno, cyano, tr i f luoromethyl , (l-AC)alkyl and ( 1-AC) alkoxy ; 
(x) Q is a heterocyclic moiety containing up to A heteroatoms 

selected from the group consisting of furyl, thienyl, pyridyl, 
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pyrimidinyl, pyrrolyl, pyrrolidinyl , imidazolyl, pyrazolyl, oxazolyl, 
isoxazdlyl," thiazdlyl, isothiazoly'l, ' 1 , 2 , 3- triazoly'l ," 1 , 2, 4-triazolyl , 
oxadiazolyl, thiadiazolyf 'and tetrazolyl", "and Q- optionally bears I or 2 
substituents selected from- the'groVp consisting of halogeno,- cyano, 
carbb'xyV carbamoyl, J ( l-4C)aikoxycarbo'nyl, (l-4C)alkyl, ( 1-4C) alkoxy, 
N-( l-AC)arkylcarbamoyr and' M,N-di- ( 1 -4C)alkylcarbamoyl; ' : -"' 
(y) • Q is a heterocyclic moiety containing up to' 2 heteroatoms 

selected' from the 7 group consisting of thienyl|-pyridyl, -pyrimidinyl, 
imidazolyl, pyrazolyl, oxazolyl and thiazolyl, ; and f Q'6ptionally bears 1 
or 2 iu6stituencs r selected- frbra'th^- group "-'consisting of halogeno, ^ ) 
(1-ACjaikyl, (l-AC)aikoxy,' 'phenyl; r heteroaryi; pKerioxy,' phenylthio, 
pHenylsulphinyl, phenylsuiph'onyl, ; heteroaryloxy,- 'H'et'ero'arylthio, 
' •'h^teroarylsulphinyi f •"heterWylsulp'hrinyi benzyl and benzoyl,' wherein 
the hetetoaryl substi tuent 'or : the ^hetefo'aryl 1 group in a • ' 1 ; ' 
heteroaryl-c'ontaining substituent is -selected from the group consisting 
of 'thienyl,' pyridyl, pyrimidinyl , : pyrazolyl, 7 ' oxazolyl and thiazolyl, 
and wherein said' phenyl, pHenyl-containing, heteroaryl or 
heteroaryl-containing substituent optionally bears l v or 2 substituents 
selected from the group consisting of halogeno, (l-AC)alkyl and 
( i-4C)alkoxy; or ••• ~ .':> v J 

(z) Q is a : heterocyclic moiety containing tip to 2 heteroatoms 

selected from the group consisting of thienyl, pyridyl, oxazolyl and 
thiazolyl; and Q bears' a substituent selected from the group consisting ) 
of phenyl; thienyl , pyridyl ,. pyrimidinyl , -oxazolyl • and thiazolyl, which 
substituent' optionally bears" 1 or 2 substituents selected from the 
group consisting of halogeno, (l-AC)alkyl and ( 1-4C) alkoxy , and Q 
optionally bears a further substituent selected from the group 
consisting of halogeno and ( l-4C)alkyl ; - - 
or a pharmaceutically-acceptable salt thereof. 

A preferred compound of the invention is an a'mindheterocyclic 
derivative of the formula : I ' ' w - <• ' ' ■" ."■ 

wherein each of G 1 , G 2 and G 3 is CH, or each of G 1 and G 2 is CH and G 3 
is N, or G 1 is N and each of G 2 and G 3 is CH; 

m is 1 or 2 and each R 1 is independently selected from hydrogen, amino, 
fluoro, chloro, bromb, cyano, methyl, ethyl and methoxy; 
H is a group of the formula 
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NR 2 -L l -T l R 3 



in uhich R 2 and R 3 together form an ethylene group, 
L 1 is methylene or ethylene, and T 1 is CII or N, 

and vherein 1 or 2 methylene groups within L 1 and the ring formed when 
R 2 and R 3 are linked optionally bears a substituent selected from the 
group consisting of methyl and ethyl; 

A is a direct link to the carbonyl group or A is methylene; 
H 2 is a group of. the formula 

( T V) r -L 2 -T 3 R 5 : 

in uhich r is 0 or 1, T 2 is CH or N, T 3 is N, ^ 
R 4 is hydrogen, methyl or ethyl, R 5 is hydrogen, methyl or ethyl, or R 
and R 5 together-form a methylene, ethylene, trimethylene or 
methylenecarbonyl group, or R 4 is an ethylene group which is linked to 
a methylene group within L 2 forming a 5- or 6-membered ring involving 
R 4 and T 2 , and 

L 2 is methylene, ethylene, trimethylene, methylenecarbonyl or 
phenylene , , o 

and wherein 1 or 2 methylene groups within L 2 and the ring formed when 
R 4 and R 5 are linked optionally bears a substituent selected from the 
group consisting of oxo, carboxy, methoxycarbonyl , ethoxycarbonyl , 
carbamoyl, N-methylcarbamoyl , N.N-dimethylcarbamoyl , 
pyrrolidin-l-ylcarbonyl, piperidinocarbonyl, morpholinocarbonyl, 
piperazin-l-ylcarbonyl, 4-methylpiperazin- 1 -y lea rbonyl , methyl, ethyl, 
carboxymethyl, methoxycarbonylmethyl , ethoxycarbonylmethyl , 
hydroxymethyl, methoxymethyl and benzyl, 

and wherein' the pyrrolidin-l-ylcarbonyl, piperidinocarbonyl, . 
morpholinocarbonyl, piperazin-l-ylcarbonyl or -. 

4-methylpiperazin-l-ylcarbonyl substituent optionally bears a methyl or 
etliyl substituent; 

H 3 is a direct link to X, or II 3 is a group of the formula 

L 3 -(NR 6 ) S 
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in vhich s is 1, R is hydrogen and L is carbonylmechylene or 
carbonylethylene; J 

X is thio, sulphinyl, sulphonyl, carbonyl, carbonyloxy or methylene; 
and Q is phenyl, naphthyl, benzyl, phenethyl, styryl, - 2-phenylethynyl , 
dibenzofuranyl, biphenylyl, pyridylphenyl or pyridylthienyl, and Q 
optionally bears 1,2 or 3 substituents- selected from the: group 
- consisting oThydroxy, amino, fluoro, ,chloro, f bromo,< iodo/ cyano, 
trifluoromethyl, nitro, carboxy, carbamoyl; methoxycarbonyl, 
ethbxycarbbnyl, methyl, ethyl; 'methoxy and> ethoxy; -> c * 
or a pharmaceutically-acceptable salt^ thereof . * ( - 4 

A further preferred compound of the invention is an 1 
aminoheterocyclic derivative of , the formula I 

vherein each of G 1 , G 2 and G 3 is CH, or each of G 1 and G 2 is CH and G 3 
is N, or G 1 is N and each>of G 2 and G 3 is CH; .-, ' . i, ... 

■ m is 1 ,or 2 and each R 1 . is ^independently, selected from hydrogen, amino, 
chloro, methyl and ethyl'; ; v ; . , ltJ 

M 1 is- a group of the formula . . -.; f • .V > 

- I \ : v < .••«;_ t:i i / ; • : ; .* , .•• ■ . r: 

NR 2 -L 1 -T 1 R 3 

2 3 

in vhich R and R together form an ethylene group, . 
L 1 is : ethylene, and \„ . .. 

T 1 is CH or N; ?. , b..; V ; - i. 

A is a direct link to the carbonyl group or A c is methylene; 
H is a group of the formula' V 

- ' < (T 2 R^) r -L 2 -T 3 R 5 v; 

in which r is 0 or 1, T 2 is N, T 3 is N, f 

R is hydrogen, R. is hydrogen, or R and R- together form an ethylene 
group, or R is an ethylene group vhich is linked to a methylene group 
vithin L .forming a 5- or 6-membered? ring involving-R* and T 2 , and 
L is methylene, ethylene or phenylene, 

and vherein 1. or "2 methylene groups vithin L 2 and the ring formed vhen 
4 5 

R and R are linked optionally bears a substituent selected from the 
group consisting of carboxy, methoxycarbonyl, ethoxycarbonyl , 



_ ^jtf* 
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pyrrolidin-l-ylcarbonyl, pi per idinocarbonyl , morpholinocarbonyl , 
piperazin-L-ylcarbonyl, 4 -methylpiperazin- 1 -ylcarbonyl , .ethyl, ethyl 
and benzyl , • 

and wherein the pyrrolidin-l-ylcarbonyl, piperidinocarbonyl , 
morpholinocarbonyl, piperazin-l-ylcarbonyl or 

,-methylpiperazin-i-ylcarbonyl substltuent optionally bears a methyl or 
ethyl substltuent; 

H 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) S . .... . , 

in which s is .1. R 6 is hydrogen and L 3 is ca r bonylmethylene ; 
X is sulphonyl;; and ! 

q is phenyl, naphthyl, benzyl, phenethyl, styryl. 2-phenylethynyl, 
dibenzofuranyl;" biphenylyl, pyridylphenyl or pyridylthienyl , and Q 
optionally bears 1 or 2 substituents selected from the group consisting 
of f luoro, chlpro, bromo, iodp. methyl, ethyl, methoxy and ethoxy; 
or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of, the invention is an 
aminoheterocyclic derivative of the formula la 

1 2 

vherein each of G and G • is CH; 
m is 1 and R 1 is hydrogen; 
M 1 is a group of the formula 

■• i 
HR 2 -L 1 -T 1 R 3 

f 

in which R 2 and R 3 together form an ethylene group. 
L 1 is methylene or ethylene, and 

iJllZell l'or 2 methylene groups within L 1 and the ring formed when 
r 2 and R 3 are linked optionally bears a substltuent selected from the 
group consisting of methyl and ethyl; 

A is a direct link to the carbonyl group or A is methylene; 
M 2 is a group of the formula 

(TV) r -L 2 -T 3 R 5 
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in uhich r is 1, T 2 .is CH or N, T 3 is N, 

R is' hydrogen, methyl or ethyl,- R 5 i's r hyatogen; methyl or r ethyl, or R 4 

; and R together "fortf -an'etty^ group 

uhich is linked to a methylene group vithin L 2 formrrig a 5'^ or 

6-me'mbered ''ring ' involving" : R 4 ' and T 2 j^arid *: - ' v. a rn ■ 

2 i -• 

L is methylene etHylene or 'trimethyleine ^v.to* *' * : jfiv^r*= f . 
E and Vhere^rf l r or 2 methylene groups r ui thin ' ! L --and th f e;*rihg' formed when 
R and R are linked optionally bears a sub'stitue'nt^selected from the 
group' consisting- of 'carboxy, methoxycaVbdnyl, ethbxycarbbnyl , 
carbamoyl, N-methylcarbamoyl , N, N-dimethylcarbamoyl , i ) 

pyrrolidin-l-ylcarbonyi/'piperidinocarbonyl, methyl, ethyl and benzyl, 
and uherein the pyrrolidin-l-ylcarbonyl or piperidinocarbonyl 
substituent optionally Wars a methyl or ethyl substituent; 
H is a direct link to X, or M 3 is a group of; the- formula 1 

,i,,r,'ir.i ! ,L;.vn L 3. (f| ^ )Vt , , . x f , ... , , 

in'uhich s 'is 1 , R 6 'is i hydrogeri t and L 3 is car bony lme thy lene or 

carbonylethylene; - r • o.f >' / ! f ; ij-. • 

X is sulphonyl ; and ' 1 ; ; ' . -r. .,■:;■>«;' ., 

Q is phenyl, 2 -naphthyl of Benzyl ' Ohich optionally ^bears 1 ^or 2 

substituents selected from the groufPconsistirig of -f luoroV- chloro, 

bromo and trif luorornethyl ; V- , % i 

or a pharmaceutically-acceptable '-salt thereof . . f: ' 

A further preferred compound of the invention is an 
aminoheterocyclic derivative of the formula I 
uherein G 3 is CH or N and each of G 1 and G 2 is CH; 
m is 1 and R 1 is hydrogen; " 



M 1 is a group of the formula - 



NR 2 -L 1 -T 1 R 3 



2 3 

in uhich R and R together form an ethylene group, 
L is methylene or ethylene,' and 



T 1 is CH or N, 



and uherein 1 or 2 methylene groups uithin L 1 and the ring formed uhen 
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R 2 and R 3 are linked optionally bears a substituent selected from the 
group consisting of methyl and ethyl; 

A is a direct link to the carbonyl group or A is methylene; 
H 2 is a group of the formula 

(T 2 R A ) r -L 2 -T 3 R 5 

in which r is A. T 2 is CH or N , T 3 is N, ^ 
R« is hydrogen, methyl or ethyl, R 5 !■ hydrogen, methyl, or ethyl, or R^ 
and R 5 together form a methylene, ethylene or trimethylene group, or R 
is an ethylene group which is linked to a methylene group within L 
forming a 5- or 6-membered ring involving R and T , and 
L 2 is methylene, ethylene or trimethylene, 

and wherein 1 or 2 methylene groups within L and the ring formed when 
R« and R 5 are linked optionally bears a substituent selected from the 
group consisting of oxo, carboxy, methoxycarbonyl . ethoxycarbonyl , 
carbamoyl, N-methylcarbamoyl, N ,M- dime thy lcarbamoyl , 
pyrrolidin-l-ylcarbonyl, piperidinocarbonyl , mor pholinocarbonyl , 
methyl, ethyl and benzyl, and wherein the pyrrolidin-l-ylcarbonyl or 
..piperidinocarbonyl substituent. optionally bears one or two methyl or 
ethyl substituents; 

M 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) S 

in which s is 1, R 6 is. hydrogen and L 3 is carbonylmethylene or 

carbonylethylene ; 

X is sulphonyl ; and . 

Q is 3- or *-biphenylyl which optionally bears,, in the ring attached to 
X, 1 or. 2 substituents selected from the group consisting of hydroxy, 
fluoro, chloro, bromo, cyano. . trifluoromethyl, methyl, ethyl, methoxy 
and ethoxy and which optionally bears in the terminal phenyl group up 
to A substituents selected from the group consisting of fluoro, chloro, 
bromo, trifluoromethyl. cyano. tri f luoromethoxy , methyl, ethyl, 
methoxy and ethoxy;— 

or a pharmaceutically-accepcable salt thereof. 
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A further preferred compound of the invention is an 
aminbhieterocyclic ^derivative of the "formula I — 3 ~ " ,; 
wherein G 3 is CH or N and each -'of 'G 1 / land G 2 "is CH; r ^ , - :^ 
m ; *is 1 and R* 1 is "hydrogen r ' 4 *- : ° ' : - * rt "-' 'M>»'i:.\- *' ' 
M 1 is a group of the formula r '- :r " : • : 1 « 

' NR -L -T R 

in uhich R and R together form 7 an ? ethylene groups < 
L 1 'is ] metfiylene : or ethylene, ♦and 1 - 3 - iv^j^v. .nv^j^v-s e.:. ( ) 

T 1 -ii 1 XH or N,~ ° 7?*r cmrv.* .nr^.x-: '.: 

anduherein"ror;2 metHylene grdiips vithfn X 1 and the 'ring formed when 
R and R are linked optionally bears 7 a 'substituent Selected* from the 
group consisting of methyl aKd ethyr; :r • X^- 1 , . 

A is a direct link 'to the c'arbohyl gr'dup V! br A is methylene; 
H ; is° a group : of the formula- ^ s ■ / .r> j \ t ; ^ 



(T 2 RS r -L 2 -T 3 R 5 



1 i 



' ih G vhich ris 1, T 2 is CH or N f T 3 is^N f > r;-- > 

R is hydrogen ," methyl- or ethyl; -R'? is- hydrogen, methyl or Methyl, or R 4 

and R together form a methylene, ethylene or trimethylene group, or R* 

is ah ethylene group uhich is linked to"a methylene group -within L 2 

forming a 5- or 6-membered ring involving R 4 and T 2 , and 

2 f 
L is methylene, ethylene or trimethylene , 

and uherein 1 or 2 methylene groups vithin L 2 and the ring formed uhen 

R 4 and' R 5 are linked optionally bears ''a substituent selected from the 

group consisting of oxo, carboxy, methoxycarbonyl , ethoxycarbonyl , 

carbamoyl, N-me thylca rbamoyl , N, Nr dime thy lcarbamoyl , : 

pyrrol idin-l-ylcarbonyl, piperidinocarbonyl, morpholinocarbonyl , 

methyl, ethyl and benzyl, and uherein the pyrrolidin-I-ylcarbonyl or 

piperidinocarbonyl substituenc optionally bears one r or tuo methyl or 

ethyT substituehts ; .:• .< 

M 3 is a clirect link to X, or M 3 is a group of the formula 

/ 

L 3 -(NR 6 ) s 
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in uhich s is 1, R 6 is hydrogen and L 3 is carbonylmethylene or 
c ar bony le thy lene ; 
X is sulphonyl; and 

Q is benzyl, phenechyl. styryl or 2-phenylethynyl which optionally 
bears 1. 2 or 3 substituents selected from the group consisting of 
fluoro, chloro, bromo, cyano, trif luoromethyl , methyl, ethyl, methoxy 
and ethoxy; 

or a pharmaceutically-acceptable salt , thereof . 

A further preferred compound of the invention is an 

aminoheterocyclic derivative of the formula la 

1 2 

wherein each of G, and G is CH; . i . 

m is.l and R 1 is hydrogen: ■ i .. 

M 1 is a group of the formula 

NR 2 -L 1 -T 1 R 3 

in which R 2 and R 3 together form an ethylene group, 

L 1 is methylene ; or ethylene , -and, • , • 

T 1 is CH or N, 

and wherein 1 or 2 methylene groups within L and the ring formed when 
R 2 and R 3 are linked optionally bears a substituent selected from the 
group consisting of methyl and ethyl; 

A is a direct link to the carbonyl group or A is methylene; 
H 2 is a group of the formula . ., 

(T V) r -L 2 -T 3 R 5 . Z ' 

in which r is 1, T 2 is CH or N, T 3 is N, , 4 
R A is hydrogen, methyl or ethyl,. R 5 is hydrogen, methyl or ethyl, or R 
and R 5 .together form. an ethylene group, .or, B* Is an ethylene group 
which is linked to a methylene group within L forming a 5- or 

A 2 . 

6-membered ring involving R and T , and 
L 2 is methylene, ethylene or trimetliylene , 

and wherein 1 or 2 methylene groups within L 2 and the ring formed when 
R* and R 5 are linked optionally .bears a substituent selected from the 
group consisting of carboxy, methoxycarbonyl , ethoxycarbony 1 , 
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carbamoyl, N-methylcarbamoyl , N , N-dimethylcarbamoyl , 

pyrrolidin-l-ylcarbonyl; 1 piperi¥ih6ca'rbonyl : , methyl, ethyl and benzyl, 
and uherein the pyrrolidine l-ylcarbonyl or piper'idihbcarbonyl 
substituent optionally bears a methyl or ethyl substituent: •"• 
M is a direct link to X, or' H * is a group of 'the formula - 

' *" — * ' "" '"' 1 - 1 '.. ■ ■■■ . ^fJ":i: ■nr..-.:,, 



JSr " : ■ : 'L 3 -(NR 6 ) ;1 

s 



in which s is 1, R 6 is hydrogen ;i and 3; L' 3j is r carbonylmethylene " or 
carbonylkthylenel' b '"' ' ,r " ■-^■a-i *J " ^ 

X is sulphonyl;* knd " - - 5. 3»Jr ( „ rh^r:, 

Q is 2-thienyl uhich bears a substituent J selected 'from the group 
consisting of phenyl, thienyl, pyridyl and "pyrimidinyl. and wherein said 
substituents optionally bear 1 or 2 substituents "ts elected from the 
group consisting of fluoro, chloro, bromo and methyl; 
or a pharmaceutically-acceptabie salt thereof. 

A further preferred compound of the invention is an 

aminoheterocyclic derivative of the ^formula I l ; - 

3 l 9 

wherein G is CH or N and each of G "and G is CH; 

m is 1 and R* is hydrogen; « w 

M 1 is'a group* of the formula"' : ^ * - ^ ;n. 

NR 2 -L l -T-'R 3 ' 

" ' •* • ' - ' ' ~ r. • * - ') ■ ; . <i -T » ) ; \ 

2 3 

in which R and R together form an' ethylene group, 
L l is methylene or ethylene, and 
T 1 is CH or N, 

and wherein 1 or 2 methylene groups within L 1 and the ring formed when 
2 3 

R and R are linked optionally bears .a substituent selected from the 

group consisting of methyl and- ethyl; ~ 

A is a direct link'to'the carbonyi group or A is methylene; 

M is a group of the formula' r - ' 

(T 2 R A ) r -L 2 -T 3 R 5 



in which r is 1, T 2 is CH or N, T 3 is N, 
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R* is hydrogen, .ethyl- or ethyl, R 5 is hydrogen, methyl or ethyl, or R 
and R 5 together form an ethylene group, or R is an ethylene group 
which is linked to a methylene group within L forming a 5- or 
6-membered ring involving R and T , and 
L 2 is methylene, ethylene or trimethylene , 

and wherein 1 or 2. methylene groups within L and the ring formed when 
R 4 and R 5 are linked optionally bears a substituent selected from the 
group consisting of carboxy, methoxycarbonyl , ethoxycarbonyl , 
carbamoyl, N-methylcarbamoyl , , H,N-dimethylcarbamoyl, . , 
pyrrolidin-l-ylcarbonyl, piperidinocarbonyl, morpholinocarbonyl , 
methyl, ethyl and benzyl, and wherein the pyrrolidin-l-ylcarbonyl or 
piperidinocarbonyl substituent optionally bears a methyl or ethyl 
substituent ; 

H 3 is a. direct link to ( X, or H 3 is a group of the formula 
/ .. . ' " , L 3 -(NR 6 ) S ; ' 

in which s is .1. R 6 is hydrogen and" L 3 is carbonylmethylene or 
carbpnylethylene; , 

X is sulphonyl;, and f .. : , i . , 

Q is 3- or ' 4-b"iphenyiyl vhich optionally bears in the terminal phenyl 
group up to « substituents selected from the group consisting of 
fluoro*".' chloro, bromo, trif luoromethyl , trif luoromethoxy, methyl and 
methoxy ; 

or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is an 
aminoheterocyclic derivative of the formula I. 
wherein G 3 is CH or N and each of C and G is CH; 
m is 1 and R 1 is hydrogen; 
H l , is a group of the formula 

in which R 2 and R 3 together form an ethylene group, 
L 1 is methylene or ethylene, and 
T 1 is CH or N, 
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and wherein 1 or 2 methylene groups within L l and the ring formed when 
R .- *. n , d . R ar ® 4 inked optionally' bears x a ; substituent 'selected from the 
group consisting of methyl and ethyl; ' a 2c h . 

A "is a direct link to' the carbbnyl 1 group _ of A is : methylene;'' 
H is a group of the 'formula ' 7; "'"' ' - 4 •• r 



(V 2 R A ) r -L 2 -T 3 R 5 



in vhich v r ' is ? l'/ T 2 is* CH or N ! , T 3 is ^ 
1 

v i ■ 



R .: J* 5 I? yd n°*??I/ : '"f^V '"'ethyl; ' R 5 is' hydrogen^methyi' or'ethyl, or ') 
and R together form°an a etnylene : group','" or T R 4i ii ; arl f ethylene group 



. . ; w * " J 6 < 

which is' linked to a : methylenes group 1 vithinT 2 farming U 5- or 



6-membered ririg ihvolving^R "and 1 T , ' and 
L" is methylene, ethylene or trimethylene . :J ;? 

and wherein 1 or 2 methylene groups within L 2 and the ring formed uhen 
R and R are linked optionally bears a substicuent selected from the 
group consisting of carboxy, methoxycarbonyl, ethoxycarbonyl, 
carbamoyl, N-methylcarbamoyl, H.N-dimethylcarbamoyl, 
pyrrolidin-i-yicarbonyl, piper'idinocarbonyl , rtorphoiinoca'rbbnyl , 
methyl, ethyl and benzyl, and wherein the pyr'rolldin- 1 -ylcarbonyl or 
piperidinocarbonyl substituent optionally bears a methyl or ethyl 
substituent; : 7J,, * ,J '•''•" u ' 1 : "° / 0---r. ■ -. . 

M is'a direct link to X, or H 3 'is a group of the formula' 

L 3 -(NR 6 ) s ' ' : - 

in which s is 1, R is hydrogen and' L J is carbonylme thylene or 
carbonylethylene; , ,v - 

X is sulphonyl; and' 

Q is phenethyl, styryl or 2-phenyle thynyl which optionally bears 1, 2 
or 3 substituents selected from the group consisting of fluoro, chloro, 
bromo, tri f luoromethyl , methyl and methoxy; 
or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is an 
aminoheterocyclic derivative of the formula la 
wherein each of G 1 and G 2 is CH; 
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m is 1 and R 1 is hydrogen; 
H 1 is a group of the formula 



NR 2 -!- 1 -!: 1 ** 3 



in vhich R 2 and R 3 together form an ethylene group, 
L 1 is ethylene, and 
T L is CH or N; 

A is a direct link to the carbonyl group; 
M 2 is a group of formula 

(T V) r -L 2 -T 3 R 5 

-> 3 
in which r is 1, T"" is M and T is N, 

R* is hydrogen, R 5 is hydrogen, or R A and R together form an ethylene 

group, and 

L 2 is ethylene, 

and wherein 1 methylene group within L 2 optionally bears a substituent 
selected from carboxy, ethoxycarbonyl , N-methylcarbamoyl . 
piperidinocarbonyl and benzyl; 

M 3 is a direct link to X, or H 3 is a group of the formula 

• ' L 3 -(NR 6 ) S 

in which s is 1, R 6 is hydrogen and L 3 is carbonylmethylene; 
X is sulphonyl; and 
Q is 2-naphthyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is an 
aminoheterocyclic derivative of the formula la 

wherein each of G l and G 2 is CH, G 1 ' is' N and G 2 is CH, or G is CH and 
G 2 is N; 

m is 1 and R 1 is hydrogen; 
H 1 is a group of the formula 

2 113 
KR -L -T R 
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2 3 

in uhich R and R together form an ethylene group, 
L 1 is ethylene, and 
T A is CH or N; 

A is a direct link to the,carbonyl group; 

2 . i ? , 

H~ is a group, of formula 

■ - ' ■ 1 

(T^R*) -I/--T J R D 

in which r is 1, T is N and T is N, r 

R is hydrogen, R is hydrogen, or R and R together form an ethylem } 

group, and "> . ^ 

2 ... - £ "" * ) 
L is ethylene, 

and uherein 1 methylene group within L 2 optionally bears a substituent 
selected from carboxy, ethoxycarbonyl , . N-methylcarbamoyl . 
piperidinocarbonyl, methyl and benzyl; 

3 n Li.-. ".. !»C. ; • 

M is a direct link to X f or « J is a group of the formula ; 

„ ' " ' v. 

; ' '" • :,f -'' "' 'i =••:•'•" t- '•• • '." .»J .« «'.-. ■ • i -.il.' 

• .., r , L J -(NR 6 ) „ 

in which , s is, 1, R 6 is hydrogen and L 3 is carbonylmethylene; 
X is sulphonyl; and 

Q is 2-naphthyl which optionally bears 1 or 2 substituents selected 
from the group consisting of fluoro, chloro, bromo, tri f luoromethyl , , 
methyl, methoxy and ethoxy; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is an 
aminoheterocyclic derivative of the formula I 
wherein, each of G , G and G is CH; 
m is i and R is hydrogen;... 
M 1 is a group of the formula 



NR 2 -L l -T 1 R 3 



2 3 

in which R and R together form an ethylene group, 

is ethylene, and 
T 1 is CH or N ; 
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A is a direct link to the carbonyi group; 
M 2 is a group of formula 



• (TV) r -L 2 -T 3 R 5 ' 
in which r is 1, T 2 is N and T 3 is H, 

R A is hydrogen, R 5 is hydrogen, or R 4 and R together form an ethylene 

group, and 

L 2 is ethylene, 

and wherein 1 methylene group within L optionally bears a substituent 
selected from carboxy, ethoxycarbonyl , N-methylcarbamoyl , 
piperidinocarbonyl and benzyl; 

H 3 is a direct link to X, or H 3 is a group of the formula 

L 3 -(NR 6 ) s 

in which s is 1, R 6 is hydrogen and L 3 is carbonylmethylene ; 
X is sulphonyl; and 

Q is A-biphenylyl which bears in the terminal phenyl group 1 or 2 
substituents selected from fluoro, chloro, bromo , trif luoromethyl and 

methyl; , •• 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is an 

aminoheterocyclic derivative of the formula I 2 3. 

. c _1 ~2 . r 3 . r „ c l i S n an d each of G and G is 
wherein each of G , G and G is ui, o is 

1 2 

CH, or G 3 is N and each of G and G is CH; 
m is 1 and R l is hydrogen; 
ll 1 " is a group of the formula 

hr 2 -! 1 -^ 3 

in which R 2 and R 3 together form an ethylene group, 
L l is ethylene, and 
T l is CH or N; 

A is a direct link to the carbonyi group; 
M 2 is a group of formula 
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(T 2 rS -L 2 -T 3 R 5 



in which r is 1, T' is N and T J is N, 

4 5 4 S 

R is hydrogen, R is hydrogen, or R and R together form an ethylene 

group, and 
2 

L is ethylene, 

and wherein 1 methylene- group within L 2 * optionally bears ' a substituent 
selected from carboxy, ethoxycarbonyl, N-methylcYrbamoyl , 
piperidinocarbonyl, methyl and benzyl; ur "' ^ J0 ^ 

M 3 is a direct link to X, or M 3 is a group of the' formula \ 



L 3 -(NR 6 ) 



1 



in which s is 1, R is' hydrogen and L is carbonylmethylene ; 
X is sulphonyl; and r 

Q is 4-biphenylyl which bears in the terminal phenyl group 1 or 2 
substituents selected from fluoro, chloro, bromo, trif luoromethyl and 
methyl; ' ' : ' * *' ' jnf ' <; 1 * : * - : <' n< 

or a pharmaceutically-acceptable acid-additiorf salt "thereof • 

A further preferred compound of the invention is an 

aminoheterocyciic derivative of the "formula I; - 

wherein each of G 1 , G 2 and G 3 is CH; : r, - r ' : " ,f,r * 

rois'l and R 1 is hydrogen; ' ' < . - .^~v 1 

1 • - ,J - ' *; r . . r '-iff r - :-m 
M is a group of the formula 

, NR 2 -L l -T l k 3 ' 

2 3 ' * ■ ■ 

in which R and R together form an ethylene group, 

1 i ■ • * i 

L is -ethylene, and 

T 1 is CH or N; ^ 

/: • • - 

A is a direct link to the carbonyl group; 
2 

H is a group of formula 

(TV) r -L^-rV 
in which r is 1, T 2 is N and T 3 is N, ' ' 
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R* is hydrogen, R 5 is hydrogen, or R 4 and R 5 together form an ethylene 

group, and 
2 

L is ethylene, 

and wherein 1 methylene group within L optionally bears a substituent 
selected from carboxy, ethoxycarbonyl, N-me thylcarbamoyl , 
piperidinocarbonyl and benzyl; 

H 3 is a direct link to X, or M 3 is a group of the formula 

L 3 -(NR 6 ) S ; 

in which s is 1, R 6 is hydrogen and L 3 is carbonylmethylene; 
X is sulphonyl; and 

Q is styryl which optionally bears L or 2 subs tituents selected from 
the group consisting of fluoro, chloro, bromo , trif luoromethyl and 
methyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is an 
aminohe terocyclic derivative of the formula I 

wherein each of G 1 , G 2 and G 3 is CH, G 1 is N and each of G 2 and G 3 is 

1 12 
CH, or G is N and each of G and G is CH; 

m is 1 and R is hydrogen; 

H is a group of the formula 

? 1 "' r 3 
NR -L -T R 

in which R 2 and R 3 together form an ethylene group, 
L* is ethylene, and 
T l is CH or N; 

A is a direct link to the carbonyl group; 
2 

H is a group of formula 

(T 2 R*) r -L 2 -T 3 R 5 
in which r is L , T 2 is N and T 3 is M , 

R A is hydrogen, R 5 is hydrogen, or R A and R 5 together form an ethylene 
group, and 
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L~ is ethylene , c > 

and wherein 1 methylene group within L 2 ' optionally bears a substituent 
selected from carboxy, e thoxycarbonyl, N-methylcarbamoyl \\ \\ : 
piperidinocarbonyl , methyl and benzyl; 

H is a direct link to X, or M J is a group of the formula 



L 3 -(NR 6 ) ' V;rr '' ' ' 

6 3 
in which s is 1 , R is, hydrogen and L is carbonylme thylene ; 

X is sulphonyl; and '* j 

Q is r styryl which optionally bears i or 2 substituents selected from 

the group consisting of fluoro, chloro, bromo , trif luoromethyl and 

methyl; ; ' ' " * ' Zx 

! . - ■ f La ■ , v ■ - i v -v ' « •■■»£..• C 

or a pharmaceutically-acceptable acid-addition salt thereof. 

" :;r-..' .1. . ■ '.>:;{-' ^ :;£/.:, .; ir . ..--.v.: 

A specific preferred compound of the invention is the 
following aminoheterocyclic derivative of the formula I ; - 
2 " ^ 2-napht:haienesulphonamido ) -N- { l-piperidinocaVbonyl-2- [ 1- (A-pyridyl) - 
piperidin-A-ylcarbqnylamino) ethyl} ace tamide, 

1- (2-naphthylsulphonyl)-A^[ 1 - ( A -pyridyl ) piperidin-4-ylcarbonyl J - 
piperazine , 

2- (2-naphthalenesulphonamido ) -N- ( l-piperidindcarbonyl-2- 
(2- f 1- ( A-pyridyl ) pi peri din- A -yl J acetamido] ethyl ) ace tamide, 

2- (2-naphthalenesulphonamido) -N-( l-piperidinocarbonyl-2- {2- [ A- ( A- 
pyridyl Jpiperazin- 1-yl] ace tamido} ethyl) ace tamide, 
ethyl 2- ( 2 -naphtha lenesulp h on ami do)-3-[l-( A-pyridyl )piperidin-A- 
ylcarbonylamino J propionate , 

1- ( 1- (2-naph thy 1 sulphonyl ) piperidin-A-ylcarbonyl J - A- ( A-pyridyl )- 
piperazine or 

2- ( 2-naphthalenesulphonamido ) -N- { 1 -phenyl-3- [ l-( A-pyr idyl) pipe rid in- A- 
ylcarbonylamino ) prop-2-yl ) acetamide ; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is the 
following aminoheterocyclic derivative of the formula I:- 
A- ( 1- (A-pyridyl ) piperidin-A-ylcarbonyl ) - I- [ (E) -sty ryl sulphonyl J - 
piperazine , 

l-{ ( E)- A -chloro sty ryl sulphonyl] -A- [ 1 -( A-pyridyl ) piperidin- A- 
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ylcarbonyl ] piperazine , . 

l r |(E)-«-mechylstyrylsulphonylI-«-| 1- ( 4-pyridyl) piperidin-4- 
ylcarbonyl] piperazine, 
^-[(E)-4-chloros.tyryls^ 
ylcarbonyljpiperazine, 

l.(«.biphenylylsulphonyl)-«-[l-(4-pyridyl)piperidin-4-ylcarbonylJ- 

piperazine, - 
l-(4'.-chloro-A-biphenylylsulphonyl)-A-[l-(A-pyridyl)- 

piperidin-A-ylcarbonyl)piperazine or 

1- [(E)-A-chlorostyrylsulphonyl)-A-[l-( /i -Py rimidin y 1 )P i P eridin - A - 
ylcarbonyl] piperazine; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is the 
following aminoheterocyclic derivative of the formula I:- 
l^T-chloronaphth^-ylsulphonyD-A-Il-C-Pyridy 1 )?^ 61 ^ 111 - 4 - 
ylcarbonyl] piperazine, .. 

2- ethoxycarbonyl-A-(2- n aph.thylsulphonyl)-l-(l-(A-pyridyl)piperidin- 

A-ylcarbonyl 1 piperazine or - .i 

,l-(2-naphthylsulphonyl)-A-(l-(A-pyrimidinyl)piperidin-A-ylcarbonyl|- 

piperazine ; 

or a. pharmaceutically-acceptable acid-addition , salt thereof. 

A further specific preferred compound of the invention is the 
following aminoheterocyclic derivative of the formula I : - 
l-[(E)-A-fluorostyrylsulphonyl]-A-[l-(A-pyridyl)piperidin-A- 

ylcarbonyl] piperazine, 

l-[(E)-A-bromostyrylsulphonyl|-A-[l-(A-pyridyl)piperidin-A-ylcarbonyl|- 
piperazine or 

l-(A'-bromo-A-biphenylylsulphonyl)-A-(l-(A-pyridyl)piperidin-A- 
ylcarbbnyl ] pipe razine ; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A .further specific preferred compound of the invention is the 
following aminoheterocyclic derivative of the formula. I.:- 
l-(6-chloronaphth-2-ylsulphonyl)-A-[l-(A-pyridyl)piperidin-A- 

ylcarbonyl | pipe razine ,~ 

l-(6-br-omonaphth--2-yl S ulphonyl)-A- | 1 - ( A-pyridyl .) piperidin- A- 
y lcar bony 1 ) piperazine , 
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I- ( 6-chloronaphth- 2 -yl sulphonyl ) - A- [ 4- ( 4-pyr idyl ) piperazin- 1 - 
ylcarbonyl J piperazine , .■- - : - ■ *; • -1 ! j -;c.; -7; 

4 - (2-napfithylsiil'phfanyl )'-2-p ; iperidin6carbbhyl- 1 - [ 1- ( 4-pyridyl) - 
pipe ridin-4-y lea r bony 1 ] piperazine , . ' • : : ^4- ! ' "<> * . : • : ; 
; 4-(6-chiorbhaphth-2-yisiilphonyl) -2-ethoxycarboriyl- 1 - [ l-( 4-pyr idyl) - 
piperidin-4-ylcarbonyl ] piperazine, * s*'s i - ^ j <3q: , . - v 

l 2-carbdxy- 4 ^'6^chlbronaphth-7^yl sulphonyl I- ( 4-pyr idyl) piperidin- 

4-ylcarbonyl) piperazine, . sr-.r.; ' I-i'* 

1- (6-chlbronaphth-2-yisulphohyl) -4- [ 1- ( 4-pyrimidinyl) piperidin-4- 
ylcarbonyl ) piperazine , ~ ; 9n i ;;r a . u [ [ jot/ ^- ~~r.,: bi ;r . , 
4- fr-(2 : -aminopyrimidin-4-yl j piperidin-4-ylcaf bony^ 

2- ylsulphonyl)piperazine or :st,.* r >t\ i j j v-icirr. ; 

1- (6-chlord'nVphLh-2-ylsuiphoriyl )-4- [ 1- '(4:-pyr-i > d'a'zlnyl)piperidih-4- 

ylcarbonyl ] piperazine; h ' fl,, " s5 f ••■« 3;;;-;. 2-: .. ^;,; * 

or a pharmacWticaliy-acceptable acid-addition salt thereof.' 

1 - ! - "A^furcher specif ic 'preferred compound of 'the invention is the 
following aminoheterocyclic derivative of 1 the formula V I: < 
A-Y^-bromonaphth-^-ylsulphonyl ^ ) -2-ethoxycarbohyl-l-{ 1- ( 4-pyridyl) - 
piperidin-4-ylcarbonyl J piperazine f ~ ::r ■ .r-j -t- : . 

4- (6-brombnaphth ^2 -yl sulphonyl ) -2-carboxy- 1- [ 1 - ( 4-pyridyl ) piperidin-4- 
ylcarbonyl]piperazine, t -. ■ ^ 

4-(6-brbmohaphth-'2-y^ 

p£peridiri-4-ylca f rbonyll piperazine, ' • " : ; , 

4- (6-chl6rbnaphth J -2-ylsulphbnyi) -2-methoxycarbonyl- l-(4-pyridyl)- 
piperidin-4-ylcarbonyl ] piperazine or 

2 -car boxy- 4 - ( 6-chloronaphth- 2 -yl sulphonyl) - 1- [ l-( 4 -pyridyl) piper i din-4- 

ylcarbonyljpiperazine; M 

or a pharmaceutically-acceptable salt thereof. 

An aminoheterocyclic derivative 0 f the formula I or of the 

formula la, or a pharmaceutically-acceptable salt thereof, may be 

prepared by any process known to be applicable to the preparation of 

structurally-related compounds. Such procedures -are provided as a 

further feature of the invention and are illustrated by the following 

representative processes in which, unless otherwise stated C , G , G , 
I I ? 3 

m, R , H , A , hP, M , X and Q (and any groups defined therein) have any 

of the meanings defined hereinbefore , provided that when there is an 
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amino, alkylamino, hydroxy or carboxy group in R , H , H , M or Q then 
any such group is protected by a conventional protecting group vhich 
may be removed when so desired by conventional means. 

Necessary starting materials may be obtained by standard 
procedures of organic chemistry. The preparation of such starting 
materials is illustrated within the accompanying Examples; 
alternatively analogous procedures to those illustrated may be employed 
by applying no more than the ordinary skill of an organic chemist. 

(a) For the production of those compounds of the formula I 

wherein H 2 is a group of the formula 

( t 2 r\-l 2 -tV 

in vhich T 2 is H and r is 1, the reaction, conveniently in the presence 
of a suitable base, of an acid of the formula II,. or a reactive 
derivative thereof, with an amine of the formula 

•HNR 4 -L 2 -T 3 R 5 -H 3 -X-Q 

A suitable reactive derivative of an acid of the formula II 
is, for example, an acyl halide, for example an acyl chloride formed 
by the reaction of the acid and an inorganic acid chloride, for 
example thionyl chloride; a mixed anhydride, for example an anhydride 
formed by the reaction of the acid and a chloroformate such as 
isobutyl chloroformate; an active ester, for example an ester formed 
by the reaction of the acid and a phenol such as pentaf luorophenol , an 
ester such as pentaf luorophenyl tri f luoroacetate or an alcohol such as 
N-hydroxybenzotriazoie or N-hydroxysuccinimide ; an acyl azide, for 
example an azide formed by the reaction of the acid and an azide such 
as diphenylphbsphoryl azide; an acyl cyanide, for example a cyanide 
formed by the reaction of an acid and a cyanide • such as 
diethylphosphoryl cyanide; or the product of the reaction of the acid 
and a carbodiimide such as N,N' -dicyclohexylcarbodiimide or 
N--(-3-dimethylaminopropyl)-N'--ethylcarbodiimide. 
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The reaction is conveniently carried out in the presence of 
a suitable base. such. as™ for. example, .an^alkali,. or., alkaline earth 
•-■.metal .carbonate* , alkoxide , . hydroxide _,or 0 hydride, . f pr d example sodium 
carbonate, potassium, carbonate , .sodium :j ethoxide , potassium, butoxide , 
sodium' hydroxide/ potassium hydroxide, sodium ^.hydride or potassium 
hydride, "or (! an :organometallic .base, such as ; an alkyl -lithium, for 
example . n-bucyl-lithium,- or -a . dialkylamino-.l.ithium, for ..example 
.lithium,:di-.isopropyl : amide, ..or,, h f,or. example.,. ; an organic, amine base such 

, as, for ^example,, pyridine, r 2,.6-lutidine ,. collidine, >,. f „• , 

4-dimethylaminopyridine, triechylamine, morpholine or diazabicyclo- ■ ^ 
, ,[5. 4.0]undeor-Z-ene. n The. reacDion .is^ also A .preferably carried, out in a ' 
suitable inert solvent or, diluent , t for example,, methylene chloride, 
chloroform, carbon tetrachloride, tetrahydrof uran, 

1 , 2 -dime thoxy ethane; 1 N, N-dimethylf ormamide , N, N- dime thy lace t amide , 
N-methylpyrrolidin-2-one, dime thylsulphoxide or acetone, and at a 
temperature, In the range for. example, -78.° t 0 150?C , conveniently at 
: or near, ambient temperature.-.. .-, t * 

A suitable protecting, group. ; f or an amino or alkylamino group 
is, for example, an acyl group, for example an alkanoyl group such as 
acetyl, an alkoxycarbpnyl group, .for example a methoxycarbonyl , 
ethoxycarbonyl or tert -butoxycarbonvl group, an arylmethoxycarbonyl 
-group, for^exainple benzylqxycarbonyl, or an aroyl group, for example 
benzoyl. The deprotection conditions for the above protecting groups 
necessarily vary vith the ichoice of protecting t group Thus, for 
example, an acyl group : such as an alkanoyl or alkoxycarbonyl group or 
an aroyl . group mayr.be removed for f .example , by hydrolysis vith a 
suitable base such as an alkali metal hydroxide,, for example lithium 
or sodium hydroxide. Alternatively an acyl group v such as a 
tert-butoxycarbonyl group may be removed , for example,, by treatment 
with. a suitable acid such as .hydrochloric, sulphuric or phosphoric 
acid or trif luoroacetic acid and an arylmethoxycarbonyl, group such as 
a benzyloxycarbonyl group may be removed, for example, by 
hydrogenation over a catalyst such as- .palladium-on-carbon, or by 
treatment vith a Levis acid for example boron tris ( tr i f luoroace tate ) . 
A suitable alternative protecting, group for a primary amino group is, 
for example, a phthaloyl group uhich may be removed by treatment with 



) 
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an alkylate, for example dimethylaminopropylamine , or with 

hydrazine. . .. 

A suitable protecting group for a hydroxy group is, for 

example, an acyl group, for example an alkanoyl group such as acetyl, 

an aroyl group, for example benzoyl, or an arylmethyl group, for 

example benzyl. The deprotection conditions for the. above protecting 

groU ps will necessarily vary with the choice of protecting group. 

Thus, for example, an acyl group such as an alkanoyl or an aroyl group 

ma y be removed, for example, by hydrolysis with a suitable base such 

as an alkali metal hydroxide, for example lithium or .odium hydroxxde. 

Alternatively an arylmethyl group such as a benzyl group may be 

removed., for, example, by hydrogenation over a catalyst such as 

palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for 
example, an esterifying group, for example a methyl or an ethyl group 
which may be removed, for example, by hydrolysis , with a base such as 
sodium hydroxide, or for example a tert-butyl group which may be 
removed, for example, by treatment with an acid, for example an 
organic acid such as trif luoroacetic acid, or for example a benzyl 
group which may. be removed, for example, by hydrogenation over a 
catalyst such as palladium-on-carbon . 

(b ) For the production of those compounds of the formula I 

wherein H 2 is a group of the formula 

(T R ) r -L -T R 



in which T 3 is N, 



and wherein H 3 is a direct link to X, 

the reaction, conveniently in the presence of a suitable base as 

defined hereinbefore, of an amine of the formula III 

with a compound of the formula Z-X-Q wherein Z is a displaceable 

group. 

A suitable value for the displaceable group Z is, for 
example, a halogeno or sulphonyloxy group, for example a fluoro, 
cl.loro. bromo, mesyloxy or 4-tolylsulphonyloxy group. 
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The reaction is conveniently performed in a suitable inert 

' * t- 9.! < •. ,■.■,);. f ... If . , r 

solvent or diluent as defined hereinbefore and at a temperature in the 
range^ for example, 0°C to 150°C, conveniently at or • near ; ambient 
temperature. " " " ' ' !T 4 :!f,r '■■ 

( c ) . for the~ production of those 'tompou"nds j of the ' f brmula I 

■..< v..- , j? j ■ . >....•-} h j . 
uherein M is a group "of the formula ' bf ; ^ ' 

" >0 ' " ; - :Z ' NR 2 -L*-T*R 3 .^nr:r,:, u 1 -^iT 

in Which T is N, - ^ ■ * -i i : ■. 5. : . :> , 

and uherein A is a direct: link to tHe carbbnyl' group/ j z 

the reaction, conveniently in thW 'presence 1 of a suitable base as 
defined hereinbefore, of an amine of the formula IV rAlJ 
uith an acid of the formula 11 



' -1 tr 



H0 2 'C-M 2 -H 3 -X-Q' 



or a reactive derivative thereof as defined hereinbefore. r 

The reaction is conveniently performed in a suitable inert 
solvent or diluent as'defined hereinbefore and' at a temperature in the 
range, for example, 0° to 150°C, conveniently at or near 1 ambient 
temperature. 



( d ) For the production of those compounds of the formula I 

2 

uherein M is a group of the formula 

* - ' 

(T 2 R A ) r -L 2 -T 3 R 5 

in vhich T 3 is N, 

and uherein H 3 is a group of the' formula * ' 

I • 1 , - 1 : 

L 3 -(NR 6 ) s ' 
in uhich L 3 is ca r bony Ime thylene , 

the reaction, conveniently in the presence of a suitable base as 
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defined hereinbefore, of an amine of the formula III 
with an acid of the formula 

H0 2 C-CH 2 -(NR 6 ) s -X-Q 

or a reactive derivative thereof as defined hereinbefore. 

The reaction is conveniently performed in a suitable inert 
solvent or diluent as defined hereinbefore and at a temperature in the 
range, for example, 0° to 150'C. conveniently at or near ambient 
temperature. 

( e) For the production of those compounds of the formula I 
wherein H 2 is a group of the formula 

(T 2 R'*) r -L 2 -T 3 R 5 

in which T 3 is N, 

and wherein H 3 is a direct link to X and X is carbonylamino , 
the reaction of an amine of the formula III 
with an isocyanate of the formula 

• OCN-X-Q, 

The reaction is conveniently performed in a suitable inert 
solvent or diluent as defined hereinbefore and at a temperature in the 
range, for example, 0' to 60'C, conveniently at or near ambient 
temperature . 

(f) The reaction, conveniently in the presence of a suitable 
base as defined hereinbefore, of a compound of the formula V 
wherein Z is a displaceable group as defined hereinbefore, 

with an amine of the.formula 



HNR 2 -L 1 -T l R 3 -A-CO-M 2 -M 3 -X-Q 
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The reaction is conveniently performed in a suitable inert 
solvent or diluent as ;, de fined' hereinbefore and -at ^temperature in the 
range, for example, 0° to 150°C, conveniently 'in the. range . 15° to 
100°C. 

• '."-/.-..^ . r U )- * 
(g) For the production of those compounds of the formula I 

vherein M , M 1 or *Qr bears acarbbxy or' carboxy-containing group, the 
hydrolysis of -a compound of the ; formula- I- wherein i M 2 , M 3 or Q bears a 
( i»AC)alkoxycarbonyl 7 group. • -"■ t! - - 2£ .'ns,._ r : .; . rau. . 

Mu, the^ hydrolysis" reaction^ may T conveniently be' carried out in a ) 

conventional manner using, for example acidic or basicscatalysis • A 
suitable acid for the acidic hydrolysis of an ester group is, for 
exarSpler^an indrganic : acid such' as hydrochloric or sulphuric acid. A 
suitable base for the basic hydrolysis of ^ansester group is, for 
example, an alkali or alkaline earth metal hydroxide such as sodium 
hydroxide or potassium hydroxide: 

The reaction is conveniently performed in a suitable solvent 
or diluent such as an alcohol, for example methanol "or ethanol, and at 
a temperature in the range, for ' example , ' 0° to 120 °C , conveniently in 
the range of 15° to 60 °C. n : , r. — 

(h) For the production of those compounds of the formula I 

2 3 

wherein H , M or Q bears a carbamoyl, N-alkylcarbamoy 1 or 

N, N-di alky 1 carbamoyl group, the reaction of a compound of the formula 

1 2 3 

I vherein M , M or Q bears a carboxy group," or a reactive derivative 
thereof as defined hereinbefore, vitlv ammonia or an appropriate 
alkylamine or ' dialkylamine . • . 

The reaction is conveniently performed in a suitable inert 
solvent or diluent as defined hereinbefore and at a temperature in the 
range, for example, -0° to 120°C, conveniently in the range 15° to 
60°C. ,; J ' - 

(i) For the production of those compounds of -the formula I 

vherein Q bears a hydroxy group, the dealkylation of a compound of the 
formula I vherein Q bears a (l-AC)alkoxy group. 

A suitable dealkylating reagent is, for example, any of the 



WO 96/10022 



PCT/GB95/02285 



- 4 9 - 



many reagents knoun to effect such a transformation. The reaction may 
be carried out, for example, using an alkali metal ( 1-4CJ alkylsulphide 
such as sodium ethanethiolate or, for example, using an alkali metal 
diarylphosphide such as lithium diphenylphosphide . Alternatively the 
reaction may conveniently be carried out using a boron or aluminium 
trihalide such as boron tjribromide. 

The dealkylation reaction is conveniently performed in a 
suitable inert solvent or diluent as defined hereinbefore and at a 
temperature' in the range, for example, -80' to lOO'C. conveniently in 
the range 0" to 50°C. 

When' a pharmaceutically-acceptable salt of a compound of the 
formula I is required, it may be obtained, for example, by reaction of 
said compound. with a suitable acid or base using a conventional 

procedure. — . 

Uhen an optically active form of a compound of the formula I 
is. required, it may, be obtained, for example, by carrying out one of 
the aforesaid procedures using an optically active starting material 
or by resolution of a racemic form of said compound using a 
conventional procedure. . 

" " ; As stated previously, the compounds' of the formula I and of 
the, formula la are inhibitors of the enzyme Factor Xa. The effects of 
this inhibition may be demonstrated using one or more of the standard 
procedures set r out hereinafter: - 
a) Measurement of Factor Xa I nhibition 

An in vitro assay system was carried out based on the method of 
Kettner et al. , J. Biol. Chen.. , 1990, 265, 18289-18297, whereby 
various concentrations of a test compound were dissolved in a pH7.5 
buffer containing 0.5X of polyethylene glycol and incubated at 37'C 
with human Factor Xa (0. 001 Units/ml, 0.3 ml) for 15 minutes. The 
chromogenic substrate S-2765 (KabiVitum AB, 20 U M) was added and the 
mixture was incubated at 37»C for 20 minutes whilst the absorbance at 
U05 nm was measured. The maximum reaction velocity (Vmax) was 
determined and compared with that of a control sample containing no 
test compound. Inhibitor potency was expressed as an IC' 5Q value. 
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b) ^ Heasuremenc of Thrombin Inhibition 

The procedure of method a) uas repeated ^except that humari'thrombin 

' J • mi i:;-. . -.. ■ :jv r-:ir:* t -!qn*.r*' - . • 

(0.005 Units/ml) and the chromogenic substrate S-2238 '(Ka'blVitum AB) 

uere employed. 

c) Measurement of Anticoagulant Activity 

An in vitro assay whereby hunian venous bTobci uas collected and added 
directly to a sodium citrate solution '(3. 2 g'/lOO 7 ml , lT '9~ parts blood to 
L l part citrate solution). Blood plasma uas prepared by contrif ugation 
(1000 g, ,15 minutes) and stored at 2-4 °C. Conventional activated 
partial thromboplastin time (APTT) and prothrombin' time "i( PT) tests / ) 
uere carried out in the presence of various concentrations'' of a test 
compound and the concentration of test compound required to double the 
clotting time, hereinafter referred to as CT2, was determined. In the 

'•■ ' ■* ' " • ? . • " 1 1 ^ • - - - ' . . , ir,..-, T . , ...... 

APTT test, the test compound, blood plasma and APTT reagent uere 
incubated at-.37°C for 3 minutes. Calcium i clildride (6 .02Mj 4 vas added 
and fibrin formation and the time required for a clot to form uere 
determined. In the PT test, ah analogous procedure uas folloued 

— - v - : - • J . i • v, . . •• ,-, } ; K r , e , .. • .; . 

except that tissue thromboplastin uas used in place of APTT " reagent . 

d) An ex vivo Assay of Anticoagulant Activity 

The test compound uas administered intravenously br orally to a group 
of Alderley Park Uistar rats. At various times thereafter animals 
uere anaesthetised, blood uas collected *and APTT and PT coagulation 
assays analogous to those described hereinbefore uere conducted. 

e ) An in vivo Measurement of Antithrombotic Activity ' 
Thrombus formation uas induced using'an analogous method to that 
described by Vogel et al. , Thromb. Research , 1989 j 54, 399-410. A 
group of Alderley* Park Uistar rats uas anaesthetised and surgery uas 
performed to expose the vena cava. Tub loose sutures uere located , 
0.7 cm apart, round the inferior vena'cava. Test compound uas 
administered intravenously or orally. At an appropriate time 
thereafter tissue thromboplastin (1 ml/kg) uas administered into the 
jugular vein and, after 10 seconds, the tuo 'sutures' uere tightened to 
induce stasis uithin the ligated portion of vena cava. After 10 
minutes the ligated tissue uas excised and the thrombus therein uas 
isolated, blotted and ueighed. 



WO 96/10022 



rCI7GB95/02285 



- 51 - 

Although the .pharmacological potencies of the compounds of 
formulae I and la vary vith structural changes as expected, in general 
compounds of the formulae I and la possess activity at the following 
concentrations or doses in at least one of the above tests a) to cu- 
test a): IC 50 (Factor Xa) in the range, for example, 
0.001-25 pM; 

test b): IC 5Q (thrombin), for example, greater than 50 pH; 
test c): CT2 (PT) in the range, for example, 1-50 pH; 

CT2 (APTT) in the range, for example, 10-100 pM. 

By way of example, tlie compound of Example l as disclosed 
hereinafter has an IC 5Q of 0.3 u!l against Factor Xa in test a), an 
IC 5Q of greater than 100 pH against thrombin in test b) and a CT2 (PT) 
of 14 pH and CT2 (APTT) of 62 pH in test c), and shows an increased 
clotting time following the intravenous administration of a 10 mg/kg 
dose in test d) and a reduced thrombus weight following the 
intravenous administration of a 5 mg/kg dose in test e). 

By way of further example, the compound of Example 39, 
Compound No. 2, as disclosed hereinafter has an IC 5Q of 0.012 pH 
against Factor Xa in test a), an IC 5Q of greater than 100 pH against 
thrombin in test b) , a CT2 (PT) of 1 pM and CT2 (APTT) of 1.8 pH in 
test c), and shows an increased clotting time following the 
intravenous administration of a 5 mg/kg dose in test d) and a reduced 
thrombus weight following the intravenous administration of a 5 mg/kg 

dose in test d) . 

By way of further example, the compound of Example 41, 
Compound No. 3, as disclosed hereinafter has an IC 5Q of 0.01 pM 
against Factor Xa in test a) and an IC 5Q of 83 pH against thrombin in 
test b). 

By way of further example, the compound of Example AO, 
Compound No . 5 , as disclosed hereinafter has an IC 5Q of 0.003 pH 
against Factor Xa in test a), an IC 50 of 34 pM against thrombin in 
test b), a CT2 (PT) of 0.5 pH and CT2 (APTT) of 1.2 pH in test c), 
and shows an increased clotting time following the intravenous 
administration of a 5 mg/kg dose In test d). 
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. • By. vay of .further example, the compound of Example 62 as 

. disclosed hereinafter has an ICc n of' 0.002 pH against Factor Xa in 
test a), an. ICc n of >10 pM against thrombin in test b), a CT2 (PT) of 
0.7. pH in test c), and shous an increased clotting time following the 
intravenous administration of a 5 mg/kg dose in test d). 

By vay of further example , the compound of Example 63 as 

*" . — '■ ■ ' 

disclosed^hereinafter has an ICc A of 0.008 pH against Factor Xa in 
. test a) t .an,rCc n of >10 pM against thrombin in test b), a CT2 (PT) of 
. .4.,6 pH . in test c), and shous an increased clotting time follouinz the 
intravenous administration of a 5 mg/kg dose in test d) and a reduceo ' 
thrombus .veight following the intravenous . administration of a 5 mir/ke 
, dose in test e ) . 

u ■ According to a further feature of the invention there is 

T provided. a { pharmaceutical composition which comprises an ; !f 
aminoheterocyclic derivative of the, formula I or of the formula la, or 
a pharmaceutically-acceptable. salt thereof, in ^association i/ith a 
pharmaceutically-acceptable diluent or carrier, 
. . , The composition may be in a form suitable for oral use. for 

example a tablet, capsule, aqueous or oily solution, suspension or 
emulsion; for topical use, for example a cream, ointment. ' eel or 
aqueous or oily solution or suspension; for nasal use, for example a 
snuff, nasal spray or nasal, drops ; for vaginal or rectal use, for 
example a suppository; for administration by inhalation, for example 
as a finely divided povder such as a dry pouder, a microcrystalline 
form or a liquid aerosol; for sub-lingual or buccal use, for example a 
tablet or . capsule; or for parenteral use (including intravenous, 
subcutaneous, intramuscular, intravascular or infusion), for example a 
sterile aqueous or oily solution or suspension. In general the above 
compositions may be prepared in a conventional manner using 
conventional excipients. 

The amount of active ingredient (that is an 
aminoheterocyclic derivative of the formulae I or la, or a 
pharmaceutically-acceptable salt thereof) that is combined with one or 
more excipients to produce a single dosage form uill necessarily vary 
depending upon the host treated and the particular route of 
administration. For example, a formulation intended for oral 
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administration to humans will generally contain, for example, from 0.5 
mg to 2 g of active agent ' compounded with an appropriate and 
convenient amount' of excipients which may vary from about 5 to about 
98 percent by weight of the total composition. Dosage unit forms will 
generally contain about 1 mg to about 500 mg of an active ingredient. 

According to a further feature of the invention there is 
provided an aminoheterocyclic derivative of the formula^, or of the 
formula la, or a pharmaceutically-acceptable salt thereof, for use in 
a method of treatment of the human or animal body by therapy. 

The invention also includes the use of such an active 
ingredient in the production of a medicament for use m:- 

(i) producing a Factor Xa inhibitory effect; 

(ii) producing an anticoagulant effect; ' 

(iii) producing an antithrombotic effect; 

' (iv)' treating a Factor Xa mediated disease or medical 
condition; s 

(v) - treating a thrombosis mediated disease or medical 

condition; 

(vi) ~- treating coagulation disorders; and/or : - 

(viiK treating thrombosis or embolism involving Factor Xa 
mediated coagulation. ■ . 

The invention also includes a method 6f producing, an effect 
as defined hereinbefore or treating a disease or disorder as defined 
hereinbefore whiclv comprises administering to* a warm-blooded animal 
requiring such treatment an effective amount of an active ingredient 
as defined hereinbefore. - 

The size of the dose for therapeutic or prophylactic 
purposes of a compound of the formulae I or la will naturally vary 
according to the nature and severity of the medical condition, the age 
and sex of the animal or patient being treated and the route of 
administration,' according to well known principles of medicine. As 
mentioned above, compounds of the formulae I or la are useful in the 
treatment or prevention of a variety of medical disorders where 
anticoagulant therapy is indicated. In using a compound of the 
formula: I for such a purpose, it. will generally be administered so 
that a daily dose in the range, for example, 0.5 to 500 mg/kg body 
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. *s weight is- received., • given. .if/required.-in divided? .doses . Jm /In general 
jdover* doses t will be? administered, when^. a parenteral route is employed, 
for example a. dose for; intravenous, administration- inj the ;v range, for 
example , 0.5 to; 50; mg/kg. body weight. wilL? generally, be used. For 
preferred and; especially preferred, compounds : of -the^ invention, in 
generaly^lower doses^will be~ employed, for^example a daily dose in the 
orange, ' for example, 0.5 to 10 mg/kg , body ■: weight . - : C !, ; 
• 1 u :. j f?fi.f .Although the. compounds ? of .j the . formulae . I :and ^Ia^are 
• primarily of value as therapeutic or ' prophylactic : agents -for use in ^ 
- warm- blooded animals including man, they are ialso useful whenever it • 
is -required -td produce : an. anticoagulant effect, for example during the 
ex - vivo storage \of whole >blood t or >in rthe [development pfij biological 
tests for compounds-havingr anticoagulant • -properties.. t~\ 

The compounds, of, the invention may. be administered as a sole 
therapy or they may be .administered -in conjunction with other 
pharmacologically active agents such as ( a thrombolytic agent, for 
} example* tissue plasminogen activator or derivatives thereof or 
streptokinase. , The compounds of the invention may also be 
administered with , c for> example aj known platelet aggregation inhibitor 
( f or^exampleoaspirin , a i thromboxane antagonists or a thromboxane 
synthase inhibitor), a known , hypolipidaemic^agent or a known 
antihypertensives agent. * " . ' i. . * n 

« 1 . :. The invention^ will- now be ; illustrated in the - f ollpwing 
Examples in which, unless otherwise stated:- 

(i) evaporations were carried out by rotary evaporation in 
vacuo and work-up procedures were carried out after removal ,of 
residual solids by filtration; c ; 

(ii) operations, were carried put at room temperature, that 
is' irinthe range 18-25°C and undenan atmosphere, of an inert gas such 
as argon; • v . . .., :s , , , „ ; { .. 

- (iii) column chromatography ! (by the ( flash procedure) and 
medium pressure liquid chromatography (HPLC) were performed on Merck 
Kieselgel silica (Art.- 9385) or Merck Lichroprep RP-18 (Art. 9303) 
reversed-phase silica obtained, from E. Merck, Darmstadt, Germany; 

(iv) yields are given for illustration only and are not 
necessarily the maximum attainable; 
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(v) the endtproducts of the formula I have satisfactory 
microanalyses and their structures uere confirmed by nuclear magnetic 
resonance ( NHR) and mass spectral techniques; unless otherwise stated, 
CDC1 3 solutions of the : end-products of the formula I uere used for the 
determination of NHR spectral data, chemical shift values vere 
measured J 6n the delta scale; the following abbreviations have been 
used: s, singlet; d, doublet; t, triplet; m, multiplet; 

(vi) intermediates uere not generally fully characterised 
and purity was assessed by thin layer chromatographic, infra-red (IR) 

or NHR analysis; 

(vii) melting points uere determined using a Hettler SP62 
automatic melting point apparatus or an oil-bath apparatus; melting 
points for the end-products of the formula I uere generally determined 
after crystallisation from a conventional organic solvent such as 
ethanol, methanol, acetone, ether or hexane, alone or in admixture; 
and 

(viii) the following abbreviations have been used:- 

DMF H,N-dimethylformamide; 

THF tetrahydrof uran; " 

DMSO dirnethylsulphoxide; 

DMPU l f 3-dimethyl-3 f 4 f 5 f 6.tetrahydro-2(lH)-pyrimidinone. 
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Example 1 



/Viw^il N-[2-Amino-l-(piperidino.carbonyl)ethyl]-2-(2-naphthalene- 
Qf ^fio . sulphpnamido),acetarnide hydrochloride salt .(2.6 S)^?"^ triethylamine 



+ 



Ivj-.; 



£3& S ^h^^ ml ) % were ; added . in, turn. to fi a. stirred, solution of 

1- (4-pyridyl)piperidine-4-carbonyl. chloride . (1. 54 g) in methylene 
chloride .(20 ml ) and the. mixture was stirred at^ambient temperature for 
16 hours. The : raixture was, partitioned between ethyl acetate and water. 
The : organic. phase vas washed, with, water, dried (MgSO,) and evaporated. 
The* residue : was -purif ied : by coluinn chromatography using a 89:10:1 
mixture of ethyl acetate, methanol and ammonia as eluent. ( The materi' ) 
so .obtained -was triturated . under diethyl 7 ether tp give 

2- (2-naphthalenesulphonamido) -N- { 1- piper idinocarbony 1-2- [ 1- (4-pyridyl) - 
piperidini-4-ylcarbonylamino)ethyl} acetamide. as a foam. (1.9 g, 552); 
NHR Spectrum (CD 3 SOCD 3 ) . 1 . 37- 1 . 76 : (m, 10H) f t 3 . 15^3 . 5 (m ? 10H) , 3.6 (s f 
2H),. 4.1-4. 2.-(d, 2H),,4.9 (t^lH), 7 . .1 . ( d , 2H) , 7 . 6-8 . 2 (mflOH), 8.4 
(s, 1H); / T 
Elemental Analysis Found C, .60. 7; H, 6.5; N, 13.2; 



C 31 H 38 N 6°5 S 



0.5H 2 0 



requires C, 60.5; H, 6.3; N, 13.62. 



+ 



EKJH 



The N- [2 -amino- 1- ( pi per idinocarbonyl ) ethyl] -2- (2-naphthalene- 
sulphonamido ) acetamide used as a starting material was obtained as 
. follows:-. , 

N-Hydroxybenzotriazole (10.16 g) and 

N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide (14.7 g) were added in 

2 

turn to a stirred solution of N -benzyloxycarbonyl-DL-asparagine (20 g) 
in DHF (200 ml) which had been cooled in an ice-bath. The mixture was 
stirred at 0° to 5°C for 1 hour. Piperidine (7.4 ml) was added and the 
mixture was stirred for 16 hours and allowed to warm to ambient 
temperature. The mixture was concentrated by evaporation. Uater (500 
ml) was added and the precipitate was isolated and dried. There was 
thus obtained N 2 -benzyloxycarbonyl-DL-asparagine piperidide (12 g), 
m.p. 159-162°C. 

After repetition of the reaction, the piperidide so obtained 
(17 g) was added to a stirred solution of 

bis( trif luoroacetoxy ) iodobenzene (33 g) in a mixture of DHF (100 ml) 
and water (100 ml). The mixture was stirred at ambient temperature for 
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20 minutes. Triechy lamine (14.2 .1) -s added and the mixture was 
stirred for 16 hours. The mixture was acidified by the addition of 2H 
aqueous hydrochloric acid and extracted with ethyl acetate. The 
aqueous phase uas basified to pi.8 by the addition of 2N aqueous sodium 
hydroxide solution and extracted with ethyl acetate (3 x 60 ml). The 
extracts were combined, washed with water, dried (HgSO,) and 
evaporated. There was thus obtained 1 - ( 3-amino-2- (benzyloxycarbonyl- 
aminojpropionyljpiperidine as an oil (8.12 g) . 

■■ ' 1 ■ Di-tert-butyl dicarbonate (8.75 g) and triethylamine (7.1 ml) 
were added in turn to a stirred solution of the piperidine so obtained 
in methylene chloride (150 ml) and the mixture was stirred at ambient 
temperature for 16 hours. The mixture was partitioned between 
.ethylene chloride and IN aqueous citric acid solution. The organxc 
phase was washed with water, dried (MgSO,) and evaporated. The residue 
vas purified by column chromatography using a 1:1 mixture of hexane and 
ethyl acetate as eluent. There was thus obtained 

l M 2Mben Z yloxycarbonylamino)-3.(tert-butoxycarbonylamino) P ropxonyl]- 

piperidine as an oil (7.98 'g). - 

A mixture of a portion (4.2 g) of the material so obtained, 
10% palladiim-on-carbon catalyst (0.3 g) and ethanol (100 ml) was 
stirred under an atmosphere' of hydrogen for 8 hours. The mixture was 
filtered and the filtrate was evaporated. The residue was trxturated 
under diethyl ether to give 1 - , 2-amino-3 - ( tert-butoxycarbonylamino) - 
propionyllpiperidine (2.3 g). m.p. 87-90°C. 

A solution of N-(2-na P hthylsulphonyl)glycine (2.93 g) in DMF 
(20 ml) was added to a stirred mixture of N-hydrOxybenzotriazole (1.3 

N-(3-dimethylamino P ropyl).ti-ethylcarbodiimide (2.16 g) and 80 
.1) which had" been cooled in an ice-bath. The mixture was stirred for 
1 hour. A solution of 1- [2-amino-3-(tert-butoxycarbonylamino)- 
propionyllpiperidine (2.98 g, in DMF < 10 ml) was added and the mixture 
was allowed to warm to ambient temperature and stirred for 16 hours 
The mixture was partitioned between methylene chloride and water The 
organicphase was washed with water, dried (MgSO,) and evaporated. The 
residue was purified by column chromatography using ethyl acetate as 
eluent. There was thus obtained N- | 2-(tert-butoxycarbonylam.ino, - 1- 
(piperidinocarbonyirethyM^M^-naphthalenesulphonamido^cetamxde (3.2 
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0* H 0 
H o 



v NH 2 



g) ) m.p. 95-98°C. .. . . . : . ■ : 

" ; - A portion (0.5 g) of , the material so obtained vas suspended 
: i' in* ethyl? acetate ,(25 ml) and the mixture vas f cooled in an ice-bath. 
^ Hydrogen Chloride, gas, vas led intotthe reaction mixture for 20 minutes. 
^ A clear solution vas -formed followed. by. the. deposition of a 

precipitate. The solid vas isolated and ..dried. There vas thus 
^obtained N- [ 2 -amino- l-(piperidinocarbonyl) ethyl] -2- (2-naphthalene- 
sulphonamido ) acetamide hydrochloride sale (0.34 g); 

NHR Spectrum (GDjSOCDj . + CD-jCOjD) 1 . 2-1 .,6 (# .(m, 6H) 2.7-3. 1 (m f 2H), - 
3.1-3.25 (t, 2H), .3.3-3.5 (m f 2H), 3.6 ( s , f 2 H ) t 4 .8-5.0 (t,,lH), v ) 
6.5-8.1 (m t 7H) f : 8w4 (s f IH); , ; t ~~ 

Elemental- Analysis -Found C 9 . 50.9; H, 6.3; N, 11.8; 
C 20 H 26 N 4°4 S HC1 H 2° requires C, 50. 7; ; H, 6.1; N, 11. 8Z. ; \ 

iv-.if, , The l-(4-pyridyl)piperidine-.4-carbonyl chloride used as a 
^starting material vas, .obtained as. f ollovs : - . t 

Oxalyl. chloride >(0. 14 ml) and, DMF (2 drops) vere added in 
turn to a stirred solutioa of. A-pyridyl)piperidine-4-carboxylic acid 
[ Tetrahedron , 1988, 44, 7095; 0.21 g] in methylene chloride (20 ml). 
The mixture vas stirred at ambient temperature for-A hours. The 
mixture, vas evaporated and there vas thus obtained ^the required 
v starting material vhich vas. , used .without further purification. 



0 

3HC3 



Example 2 . v . . ' ( 

A solution of 2-naphthylsulphonyl chloride (0.55 g) in 

■ '< - . • r ■ 

methylene chloride (10 ml) vas added to a stirred mixture of l-[l-(4- 
pyridyl)piperidin-4-ylcarbonyl Jpiperazine trihydrochloride salt (0.85 
g) , triethylamine .(3. 1 ml) and- methylene chloride (80 ml) and the 
resultant'mixture vas stirred at ambient temperature for 18 hours. The 
mixture vas partitioned between methylene chloride and vater. The 
organic phase vas vashed vith vater,- dried (HgSO^) and evaporated. The 
residue 1 vas purified by column chromatography using increasingly polar 
mixtures of methylene chloride, r and me thanol (100:6 to 100:10) as 
eluent. « There vas thus obtained 1 - ( 2-naph thylsulphonyl ) -4- [ 1- ( 4- 
pyridyl)piperidin-4-ylcarbonyl)piperazine as a solid (0.727 g); 
NHR Spectrum (CD 3 S0CD 3 ) 1.4-1.65 (m, 4H) , 2.75-3.05 (m, 7H), 3.5-3.7 
(m, 4H), 3.8-3.95 (m, 2H) , 6.8 (d, 2H), 7.65-7.8 (m, 3H), 8.05-8.25 (m, 
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5H), 8.A5 (d, 1H); 

Elemental Analysis Found C, 63.'.; H, 6.1; N, 11.5; 
C 25 H 28 N A°3 S °- 5H 2° rec l uires C ' 63 ' 4; 6 ' lf N ' n - 82 ' 

The l-(l-(A-pyridyl)piperidin-/ t -ylcarbonyl]piperazine used as 

a starting material was .obtained as follows :- 

Thionyl chloride (1.6 ml) was added dropvise to a stirred 
suspension of 1 - ( A-pyr idyl) piperidine- A-carboxylic acid (2.17 g) in 
methylene chloride (30 ml) and the mixture was stirred at ambient 
temperature for 1 hour. The mixture was evaporated to give l-(4- 
P yridyl)piperidine-A-carbonyl chloride which was used without further 
purification. 

The material' so obtained was suspended in methylene chloride 
(30 ml) and triethylamine (7.8 ml) and a solution of 

1-tert-butoxycarbonylpiperazine (2.08 g) in methylene chloride (10 ml) 
were added in turn. The mixture was stirred at ambient temperature for 
A hours. The mixture was partitioned between methylene chloride and 
water. The organic phase was washed with water, dried ( HgSO^ ) and 
evaporated. The residue was purified by column chromatography using 
increasingly polar mixtures of methylene chloride and methanol as 
eluent (100:5 to 100:13). There was thus obtained 
l-ftert-butoxycarbonyD-A-ll-C^-py^dyDpiperidin^-ylcarbonyl)- 

pipeifazine (2.38 g). 

A saturated solution of hydrogen chloride in diethyl ether 

(25 ml)* was added to a stirred solution of the 

l-tert-butoxycarbonylpiperazine so obtained in methylene chloride (120 
ml) and the mixture was stirred at ambient temperature for 18 hours. 
The mixture was evaporated and the residue was triturated under diethyl 
ether. There was thus obtained 1- [ 1- (4-pyridyl) piperidin-A- 
ylcarbonyl]piperazine tr ihydrochloride salt ( 2 . 85 g) ; 

NMR Spec t rum ( CD ^ SOCD, ) 1 . 5 - K 9 (m. AH), 3.0-3.2 (m, 711). 3.6-3.85 (., 
AH). 4.15-A.3 (m, 211)", 7.2 (d, .211), 8.2 (d, 211). 

Example 3 

' l( l'-Carbonyldiimidazole (0.089 g) and triethylamine (0.08 
ml) were added in turn to a solution of N-(2-amino-l-(piperidino- 



WO 96/10022 



PCT/GB95/02285. 



carbonyl) ethyl J -2- ( 2-n aphtha lenesulphonam.i do )acetamido hydrochloride 
salt (0.25 g) : in DMF (15 ml) yhich had been, cooled in . an ice-bath. The 
mixtureuas stirred for 30 minutes.. 1- (4-Pyridyl)piperazine (0.089 g) 
uas added and the mixture was stirred at ambient temperature for 16 
hours. The mixture yas. partitioned between ethyl acetate and uater. 
The organic phase vas .uached.yith water , dried, (HgSO^) r and evaporated. 
: The residue yas purified by column chromatography using ethyl acetate 
, ; as .eluent. ; There uas thus l obtained u 2-(2-naphthalenesulphonamido)- 
. N- { l-piperidinocarbonyl-2^(4.(4-pyridyl)piperazin-l-ylcar v 
, ethyl] acetamide -as a r f ojirn. (0. 118. g) ; . } ......... * * ■' 

NHR Spectrum (CDjSOCDj/, > CD^CQ^) 1.3-1.6 (m, t 6H) f; 3.0-3.1 (m, III), 
3.2-3.6 (m, 15H) ,< 4.8-4.9 (m, 1H), 7.0 (d, 2H) f 7, 5 r 7 . 7. ,Cm f 2H) , 
7.;75-7.83 (m, 1H), 7.9-8. 1 (m,. 3H), 8. 1-8 . 2 r (d, 2H) , 8.4 (s, 1H); 
Elemental Analysis Found C, 58. 9; H, 6.4; .N,_ 15.3;., 
C 30 H 37 N 7°5 S -0-25EtAc requires C, 59 . 1 ; H, 6 . 2 ; N, 15.6;/. ' 

* ' • ' • " ' • ■;• : \ ." x ■*■ i ... ';i p \ :. • 

Exam ple 4 , ? 

■■ir" - - Using an analogous procedure to that described in Example 1 

except that 2- [ 1- ( 4-pyridyl)piperidin-4-yl ] acetyl chloride 

hydrochloride salt, vas used in place of 1- ( 4-pyridyl)piperidine-4- 

carbonyl chloride and . that . the product uas purified by high pressure 

liquid chromatography? using a 50:50:0.1 mixture of acetonitrile , uater 

and trif luoroacetic acid as eluent. There uas thus obtained 

2- (2-naphthalenesulphonamido) -N-( l-piperidinocarbonyl-2- {2- [ l-(4- 

pyridyl)piperidin-4-yl) acetamido] ethyl) acetamide as a foam in 182 

yield; . 

NHR Spectrum (CD 3 SOCD 3 + CD 3 C0 2 D) , 1 . 0- 1 f 7 (m, 6H) , 1 . 7-2 . 1 , (m, 8H) , 
3.0-3.4, (m, 9H), 3. 5-3. 6. (s, 2H), 4. 1-4.2 (d, 2H) , 4.8-4.9 (m, lH) f 
7.05-7.2 (d,; 2H), 7.6-8.2 (m, 8H) , .8.4-8.5 (s, 1H);,. 
Elemental Analysis Found C, 52.8; H, 5.4; N, 11.4; 
C 32 H 40 N 6°5 S CF 3 C0 2 H H 2° re( l uires C,53.0; H p 5.8; N, 10. 9X. 

The 2- [ l-(4-pyridyl)piperidin-4-yl ] acetyl chloride 
hydrochloride salt used as a starting material uas obtained as 
follous:- 
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Triethyl phosphonoacecate (19.8 ml) vas added dropulse to a 
stirred suspension of sodium hydride (50% dispersion in mineral oil, 
A. 8 g) in dimethoxyethane (300 ml) which had been cooled in an ice-bath 
and the mixture uas stirred at 0' to 5'C for 1 hour. 

l-Benzyl-4-piperidone (17.85 ml) vas added dropvise and the mixture uas 
stirred at ambient temperature for, 16 hours. The mixture vas 
partitioned, between diethyl ether and. water. The organic phase vas 
washed witn Water and with brine, dried (HgSOJand evaporated. The 
residue uas purified by column chromatography using a 3:2 mixture of 
hexane and ethyl acetate. There uas thus, obtained 
l-benzyl-4-(ethoxycarbonylmethylene)piperi.dine (5.52, g). 

A mixture of the material so obtained, 10% 
palladium-on-carboh catalyst ( 1, g) and ethanol (25.0, «1) uas stirred 
under an atmosphere of hydrogen for 6 hours. The mixture uas filtered 
to give' ethyl 2-(piperidin-4-yl)acetate as an oil (3.31 g) uhich uas 
used without further purification; : '-' ' 

NHR- Spectrum (CDCl ? ) 1.0-1.2 (m, 2H) , . 1 . 25 (t, 3H) , 1.7 (s, 2H) , 1.9 
(nf, 111)', 2^.2"(d, 2H)-,>2.6 Xn-, 211), 3.05 (m, 2H). *.0.(m,.2H). 

.hj. a mixture of a portion (3. 25, g) of the material so obtained, 
' V-chloropyridine hydrochloride (2 . 85, *g) ,, triethyiamine (5,28. ml) and 
! xylene (100 ml) uas stirred and heated to reflux for 16 hours. The 
mixtureuas cooled to ambient temperature and filtered. The a filtrate 
was evaporated and the residue was- partitioned between methylene 
chloride and water. The organic phase vas washed vith water, dried 
(HgSO.) and evaporated. The residue was purified by. column 
chromatography using a 10:1 mixture of methylene chloride and methanol 
as eluent. There vas thus^ obtained ethyl 2- [ I- ( A-pyridyl)piperidin- 
4-yll acetate as an oil (2. 15 g) . ^ • : 

A mixture of the material so obtained,. IN aqueous 
hydrochloric acid (35.5 ml) and dioxan (100 ml) . vas stirred and heated 
to'95'C for 3 hours. The mixture uas evaporated and the residue vas 
freeze-dried to give 2 -[ 1 -( A- pyr idyl ) piperidin-A -yl ) acetic , acid 
hydrochloride salt (2.3 g) , m.p. 105- 108'C. ,. 

Using an analogous procedure to that described in the portion 
of Example 1 vhich is concerned uith the- preparation of. starting 
materials, the acetic acid vas reacted vith oxalyl chloride to give 
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2-[l-(A-pyridyl)piperidin-A-yl]acetyl chloride hydrochloride salt in 
' quantitative- yield. « - i ' ; . v : ; 

Example c 5 : 1 - ' i o.*. v-;r..{j * -i 4 -j ■'. ; v 

Using an "analogous procedure -co chat -described in Example 1 

' ''"except that ; j 2-[ 4- (4-pyridyl : )piperaL2in-lr-yll acetyl, chloride was used in 
place" of' i l-( A-pyridyl)piperidine-ArcarbpnyL lt chloride. ;j ,There vas thus 
obtained r 2- (2-naphtfralenesulphonamido) -N- (1-pip^ejidinocarb.ony (2- [ A- 
#-pyridyi )plperai£'n- 1 -yl-] ace tamidoj ethyl ) acetamide as a. f oam in 62 

3 yiel^d; 1 s ■ ^ila r.-^; v hsz>2^-/ ^.j sntiasrj \ ) 

NHR Spectrum (ODjSOCDijr lv3-b.& } (m, 6H) , 2 . 9-3.. 05, (s, 2HXi.3.1-3.7 (m, 
1AH), A;8-5.b' (t; j! lH)v?-7^0>7.2:i:(dv -:2»)y:-:7x6rAv2i^m V K-9H). n ,8^4 (s, 1H); 
Elemental Nt Analvsls Found C ,^ 5 J -A ; H,' 6.2; N f u:lA.;5 ; V 
C 3l"39 N 7°5^ l - 5H 2 °" 'riaquires C, 57;.iA.;t Hw6. : 5;i : »o 15 • 1%. .j h r> "j mb . 

' - L * ^ The ' 2 - [ A - (A -py ridyl) piperazinr 1 ryl J acetyl-^ chloride-, used as a 
starting material was obtained: as. jf pilous.: r _ v [c } ~ u 

°Z ti >). V.i Sodium' hydride. '(502, dispersion inj •mineral* oil f -i . B) va * 
added portionwise to' a 'stirred mixture; off ; l-(A ; -pyridyl)piperazine (3 g) 
aftd DHF '(20 ml) and the mixture vas stirredj.at- ambient temperature for 
1 hour . ^ r Tert-butyl J bromoacetate;) (6 . 5 ml ) > vas added, dropu.ise^. and the 
mixture was stirred for 1 18= hours . ;^The ; mixture/ uasr, partitioned between 
etJiyl acetate^and 'water:: The organic phase -,was 0 washed^ with yater, 
df ied v (Mg§0^) -and evaporated. The residue yas purif led . by ; column 
chromatography' using' a 1 7 :.3'j mixture o£;methylene chloride and methanol 
as eluent'. Th^re was' thus obtained' tert-bytyl v . , < - ■> 
2- [ A-(A-pyridyl)piperazin-l-yl ] acetate as a: sol;d H (2.85 g) • ; 

' ' A mixture of the material so obtained and trif luoroacetic 

acid (7 ml) was stirred at ambient; temperature; for 18. .hours. , The 
mixture was -evaporated to give 2- [ A-(A-pyridyl)piperazin-l-yl)acetic 
acid in Quantitative yield; 1 ! . <a w . ; a 
NHR Spectrum (CD^SOCD^) 3.35-3.5 (m, , AH) f 3 . 9-A . 05- (m, AH) , , A . I (s, 
? 2H) , J 7.25 (d, 2H)v 8.35 (d ( 211) ; \ . , .. , • 

A mixture of the material so obtained (2. 27 . g) f oxalyl 
chloride (1.5 ml), DHF (3 drops) and methylene , chloride (20 ml) was 
stirred at ambient temperature, for A hours. The mixture was evaporated 
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to- give 2-[A-(A-pyridyl)piperazin-l-yl]acetyl chloride which was used 
without further purification. 

Example 6 

- " Triethylamine (0.77 ml) was added to a stirred mixture of 
ethyl 2ian.ino-3-il-(A-pyridyl)piperidin-4-ylcarbonylamino]propionate 
dihydrochloride salt (I g), succinimido 2 - ( 2-naphthalenesulphonamido ) - 
acetate (0.92 g) and methylene chloride (50 ml) which had been cooled 
in an ice-bath. The mixture was allowed to warm to ambient temperature 
and was stirred for A hours. The mixture was partitioned between 
methylene chloride and water. The organic phase was washed with water, 
dried (HgSO^) and evaporated. The residue was purified by column 
chrbmatography using a A : 1 mixture of ethyl acetate and methanol as 
eluent. There was thus obtained N- { 1-ethoxycar bony 1-2- [ 1- ( A-pyridyl ) - 
piperidin-A-ylcarbonylamino]ethyl]-2-(2-naphthalenesul P honainido)- 

acetamide as a foam (0.203 g); 

NHR Spectrum (CD 3 SOCD 3 ) 1.1-1.2 (t, 311).- 1.4-1.8 (m, AH), 2.2-2. A (m, 
1H), 2.7-3.0 (t, 2H), 3.5 (s, 211), 3.8-A.l (m, AH), A.2-A.A (t, 1H) , 
6.7-618 (d, 2H), 7.6-8.3 (m, 111!), 8. A (s, 1H); ■ 
Elemental Analysis Found C, 55.7; H,, 6.0; N, 11.1; 
C" ' H,!,N c O,S 2H,0 requires C, 55.5; H, 6.1; N, 11;67... 

The ethyl 2-amino-3-[ l-( A-pyridyl) piperidin-A-ylcarbonyl- 
amino) propionate . dihydrochloride salt used as a starting material was 

obtained as follows :- 

N 2 -Benzyloxycarbonyl-DL-asparagine (25 g) was added to a 

stirred solution of bis ( trif luroacetoxy) iodobenzene (60.6 g) in a 

mixture of DHF (350 ml) and water (350 ml). The mixture was. stirred at 

ambient temperature for 15 minutes. Pyridine (15 ml) was added and the 

mixture was stirred for 16 hours. The mixture was evaporated and the 

residue was partitioned between water and diethyl ether. The aqueous 

layer was evaporated to give an oil mixed with a solid. The solid was 

isolated, washed with diethyl ether and dried, There was thus obtained 

3-amino-2-(benzyloxycarbonylamino)propionic acid (6.3 g). 

• - ' A portion -(3 g) of the material so obtained was added to a 

stirred mixture of thionyl chloride (1.01 ml) and ethanol (100 ml) 
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which had been cooled to -10°C. The mixture was allowed to warm to 
ambientb temperature., and was stirred for labours. ; The mixture was 
evaporated and the residue was triturated- under diethyl ether . There 
was thus obtained ethyl 3-ainino-2- (benzyloxycarbonylamino)propionate 
hydrochloride salt (3.45 g); 3 • 

NHR Spectrum ' (CDjSOCDj), l.lrl. 25 (t f 3H) , , 3 .0 7 3 .2 (m, 2H), 4.05-4.2 (q, 
^ 2H), 4.3-4 L5^(m f f 1H) , , 5 . li ( s , ; 2H) , L 7 . 3 ,(m. f /5H), c 7.8-7, 9 f (,d, 1H) , 8,3 
° (s, 2H).^: •': ■(. . •: -/-J - . ri^ . . ..jvcV^ii 

- - J ri Tri ethyl amine j (G . 7^ml) -was added O to^a rstirred ^mixture of 
-ethyl 3-amino-2- (benzyloxycarbonylaminq) propionate hydrochloride salr j 

- (6 f . 5 g) , l-(,4-pyridyl ) piper idine-Arcarbonyl jchloride (0. 45 ; g) and 

• methylene chloride (20, ml) and the resultant mixture s vas stirred at 
ambient temperature for 16 hours i : The mixture wasj-partitioned between 
methylene chloride and water . The .organic, phase ( wa_s i washed? with brine, 
■< dried (MgSO^) and evaporated /The residue vas purified by f column 
chromatography fusing increasingly t polar mixtures of ethyl, acetate and 
methanol as eluent. There was thus ; obtained^ethy.l 
2- (benzyloxycarbonylamino)-3- [ 1- (4-pyridyl)pipe^idin ^ 4-ylcarbonyl- 
- amino ) propionate (0. 5 g) . t 

After repetition of the previous step, a mixture of the 
material so obtained, ( 2 g r ) 10% palladium r on-carbon catalyst (0.2 g), 
IN aqueous- hydrochloric acid (8.8 ml), and-^ethanol (50 ml), was stirred 
under an atmosphere of hydrogen for 6 hours. The mixture was filtered ) 
and the filtrate was *, evaporated ... There vas.-thus obtained ethyl 
,2 -ami no- 3- ( 1- (4-pyridyl ) p i per id in- 4 -ylc a r bony 1 amino] propionate 
dihydrochlor ide salt (2.48 g) ; . 

NHR* Spectrum (CDjSOCDj )- 1.2-1.3 (t, 3H) , 1.5-1.7. (m, 2H) , 1.8-2.0 (m, 
2H), 2.6-2.7 (m, 1H); 3 . 2-3 . 4 ( t , 2H) , 4 . 0-4 . 3 (m, 6H), 7.15-7.82 (d, 
2H) , 8.1-8.2 (d, 2H), 8.5-8.65 (t, 1H) . 

» The succinimido 2- ( 2-naphthalenesulphonamido ) acetate used as 
a starting material was obtained,as followsrr 

;i A solutioniof N,N'-dicyclohexyl,carbodiimide (4.12 g) in ethyl 

acetate (50 ml) 'was cooled, to 0 C C and added to a \ s tirre.d mixture of 
N-(2-naphthylsulphonyl)glycine (5.3 g), N-hydroxysuccinimide (2.3 g) 
and ethyl acetate which had been cooled to 0°C. The mixture was 
stirred at 0°C for 1 hour, allowed to warm to ambient temperature and 
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stirred for 16 hours: -The fixture was recooled to O.-C for 1 hour and 
filtered. The filtrate uas evaporated and the residue was 
recryscallised from a mixture of hexane and ethyl acetate. There uas 
thus obtained the required starting material (6.2 g); 
HHR Spectrum (CD3SOCD3) 2.8 (., 4H) , 4.25,(1, 2H), 7.6-7.75 (m, 2H). 
7.8-7.9 (». 1H). 8.0-8.2 (m, 311). 8.45 (.. 1H). 8.6 (C. 1H) ; 

Examp le 7 , . • n 
^ Using an analogous procedure to that described in Example 2, 

2-n.phthylsulphonyl chloride uas reacted with ethyl 2 "^ n °-^ 11 -^ 
P yridyl)pi P eridin-4-ylcarbonylaminolpropionate dihydrochloride salt to 
give ethyl •2:(2-naphthalenesulphonamido)-3-| l-(A-pyridyl,piperidin- 

C-ylcarbonylamino] propionate as a foam in 372 yield; ; 

NMR Soectium (CD3SOCD3) 1.1-1-2 (t, 3H), 1.3-1.7 <m, 4H) 2 1- 2. 3 (.. 

1H)f 2 .7-2.'9 (m, 2H), 3-1-3.9 (m, 6.1). 3.9-4.1 (t, ill). 6.7-6.8 (d. 

2H), 7.6-8.2 (ni'llrtj, 8.35 (s, 1H); 

Elemental Analysis Found C, 59.8; H , 6.4; N, 10.3; 

C 26 H 30 H,O 5 S ; 0.75II 2 O requires C. 59.6; H. 6.0; N. 10.7%. 

8 A mixture of H- ( l-ethoxycarbonyl-2- [ 1- ( 4-py ridyl ) piperidin-4- 

y lcarbWlan,ino,e^^ &) ' 

.ethylamine (337. solution in ethanol, 0.2 ml, and ethanol (5 ml) was 
stirred at ambient temperature for 2 hours.. The precipitate uas 
isolated and purified by column chromatography using increasingly polar 
mixtures of ethyl' acetate and methanol as eluent. There uas thus 
obtained N-methyl-2- ( 2- ( 2-naphthalenesulphonamido ) acetamido ) -3- ( 1- (4- 
pyridyijpiperidin-A-ylcarbonylaminolpropionamide (0.01 g); 

Elemental Analysis Found C. 57,6; II, 6.1; M, 13.9; 
C 27 H 32 N 6 0 5 0.5i« 2 0 b.5Et0H requires C. 57.5; H, 6.1; H. 14.3%. 

a mixture of N- ( l-ethoxycarbonyl-2 - [ I - ( 4-py ridyl ) piper idin-4 - 
ylcarbonylamino,ethyl,-I-(2-na P hthalenesulphonamido)acetamide^O^ g 

0.1N aqueous sodium hydroxide solution (5.3 ml) and methanol (3 m 
tirre at ambient temperature for 2 hours. The basic solution uas 
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■ ne "! r ?H" d , ^ ,*» Addition of ;0. IN aoueous hydrochloric acid (5.3 ml, 

^evaporated. T1 ,e residue .uas triturated under diethyl et J. xhc e 

..,.„»«*» obtained 'rl^t^^^^^^^^,.,.,^ 
pyridyl)pip eridin . 4 . ylcarbo ^ 

• ~f~ 0 l ca ^ !^9n^W- 1 .6, 1 .k,»;^„ 2 .3. 2 . 5 

1H), 6.7-6.9 (a, 211), 7.6-g'., („, I0H) , a. 4 ,i, „,j; ' ' ' 

Elemental Analyaia Found C, 46.7, H, 4.5, N, 10 3- 
M.VMft! «,„.„. c. 46.3, H, 4.|, ,„,', •* ^ ^ 

. .. Using anJanaW 
W-Pyt.dynpiperidine-Warbonyl chloride. . reacted^ ""^ 

hydrochloride sale „ kl^n-fi^.^^^^^^, 
^P.par.d.no.a^,,,,^,^,..^,.,.^.^^^,^^^^^^^^^^^^ 

Elemental AnalyM, 'round c. 61.4, H, 5.6; N,' lY.l, ' 
C 29 H 35 N 5 0 4 S H 2 0 requires C. 61.3, H, 6 fa; N, 12. 3Z. 

.■■ The 1 -' 3 - a " l "°-2-(2-"»Phrhalen.sulphonae,ldo)prcpichyl|- 

^dane, hydrochiorid^aaic used as> .areria gained ) 

2 naehrh , ^f^'" 1 " 1 «.« «id.d Co a acirred fixture of 
. 2-naphthylsulphonyl chloride (1.67 g), 1- [2-a»i„o-3- (terti ' ' " 
^ocoxycarbonyla.inojpropionyiipi'peridioe ( 2 s) and' nnF^Ia ml, and the 
mixture, uaa acirred at ambient temperature for 16 

vashed utth brine, dried (HgSO,) and evaporated. The residue uaa 

he U x"„?a 7 Tr Chr ° ma " e "P!- y "'ti^faiy Polar mixtures of 
hexane and echyl acetate aa eluenc. There uaa -thus obtained .-,3-terc- ■ 

aTa°To^?^ 1 r ln0l " 2 " <2 " naPl ' thaleneSU]Ph0 " arald0,P " Pi ^ 1 ^'P«^ 
as a solid (2.6 g), * .»".•> - 

The compound so obtained uas suspended in ethyl acetate and 
the , uas cooled in an ice . bath . Hydroge „ 

into the mixture for 1 hour. A clear solution uas formed ' followed by 
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ch e deposit of a precipitate. uhich ... i-lated. There .as thus 

el i-^amino-a-U-napnthaleuesulphonamido.propionyl pipet dine 
Hydrochloride salt as a foam (2 „ .hich ... used without further 
purification. 

SHM3iJi »,in g .» »a...«. Procedure to that described ,„E,«pl. 
1 . ( ,-pvridyl)pip.tidln.-,-c.rbonyl chloride .as reacted vith 

ZJ.2- piperidinocarho„yl,ethyl,-2- ( 2-„,phchale„esulp on^do,- 

IcLmide to „« 2 - ( 2-naphChalenesulphon,mido,-!H 2-PiP. ^ 
c,rbo„yl.2-|l-( 4: pyridyl,piperidin- 4 -ylc.rbonyl r xno|«thyl 1 »cer».de 

41% yield, m.p. 200-202'C; 

H„P Spectrum ( CD jS 0O>, . »,»,», U-i, «> . ■ - • »• ' 

4.0-4.2 (m, 2H), 4. 8-5.0 (t, 1U) . 7.0-7.2 (s. 2H) , 7 . 6.-7 .8 ,(m, 2H), 
7.8-7.9 (m,..lHU B.D-J..3 (». 511), 8.4-8.5 (S,1H), 
Elegentjl Analysis round C, 61.1! «. 6.4, N. .13.7, 
C 31 H 38 N 6°5 S "quires C,, 61.4,, H, 6.3, N, 13. 9X. 

The N . 12 -,„ino-2- ( p.iperidinocarbonyl,ethyll-2-(2-na P hchalene- 
s ulphonemido,acecamide used as .,«.«»., ~»W WP»c~* " 
• f? ' UO - S! " A o£ 1 . l 3-a.in.o-2- ( b.nrylo»yc.rbo„yl.»ino)pr=pio„yll- 

oip.ridine (2 g). succinie-ido 2- ( 2-napbth.lenesulphonen,id.)«etate 
' d et acetate ,25 mi, .as. stirred at anient temperature 

i U hours. The mixture .as . partitioned bet.een ethyl acecat. , and 

, ce uas was hed with water, dried (HgSQ^J ana 
°ZZ S . p rUied by column chromaco g raphy usln 8 

c,rbonyie ra ino ) -3-,plperidinocarbonyl ) et 1 ,yl|-2-(2-naphch.l«ne- 

sulphonamido)acecamide as, a foam (1.83 s). _ 
A mixture of the material so obtained,, 104 

h„n cacalvst (0.3 B) and ethanol. (40 ml) .as stirred 
palladium-on-ca bp < - ■ J', hours. The mixture .as filtered 
under an atmosphere, of hydrogen _ 

and the -« ,».«■ J , ^ . cit „. as 
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ethylJ.2-(2-naphchalene S ulphon a mido)ace C amide (0.52 g, which uas used 
uithout further -purification. 3r -* :<• . - : .rf j 

: ' l 'v V . =i : ; :, !,' i.- , c .. . . r - 

'• • "• 16 «••' : ; ' i . .-.ir vio 

Example 12 '" rv '! . -ol, f: ,. - .,, . . 0 ; :. byri 

. The procedure described in Example 2 vas repeated except that 

1-naphthylsulphonyl chloride was used in place of 2-naphthylsulphonyl 
chloride. There uas thus obtained l-( l-naphthylsulplionyl)^- [ u (4 . 
pyridyljpiperidin^-yl'carbon'yljpi'perazihe in 52*"yield- 

Elemental Analysis ' Found C, J fc*;f= A Hj f 6. 1 ; ' 1 1 .'3 ; ^ . 

C 25 H 28 N 4°3 S H 2° "quires 62.2; H, 6 . 2 ; ft, r 'l i '. 62 . " ^ : ' . 

r Exalnple 13 ■ .<"'-:<...• . .-. , ,,, ^ ,■ . - 

N-Methylmorpholine (0.095 g) 'and isobutyl ■ chlorof ormate (0.13 
g) were added in turn to a stirred suspensionl.of 

l-(2-na P hthylsul P Honyl) P i pe ridine-4-carboxylfc acid (dilg) in THF (6 
ml) uhich had been cooled to -10'C. The mixture uas stirred at -10'C 

or l~(4-pyr'id y lipip.r.zi„e (0.155 g) i„ DHF 
3 ml) uas added and the mixture uas stirred at ambient temperature for 
18 hours. The mixture uas evaporated and the residue uas purified by 
column chromatography 'using a 22:3 mixture of methylene chloride and 
methanol as eluentv There was thus obtained - 

l-[l-(2:na P htHylsulphonyi)piperidin-4-ylcarbonylJ-4-' ( A.pyridyl)- 
pipe'razihe as a solid '(0. 07 g) ; . , - 1 - , - : 

m Spectrum (CD3SOCD3 ) - 1 ; 5- 1 . 75 (m, 4H) , 2.3-2.45 (m, 2H), 2.5-2.65 
(m, 1H), 3.5-3175 (m. lOH), 7.05 (d, 2H) , 7 . 6-7 .'75 (m, 3H) V 8. 0-8 . 2 (m 
5H)., 8.35 (d, 1H). 



) 



The l-(2-na P hthylsulphonyl)piperidi n e-4-carbbxyii'c acid used 
as a starting material uas obtained as follows':'-' ' 

A solution of ethyl piperidine-4-carboxylate (1.02 ml) in 
methylene chloride (5 ml) uas added to a stirred mixture of 
2-naphthylsulphonyl" chloride (1.5 g), triethylamine (4 ml) and 
methylene chloride (10 ml) which had been cooled to 5'C. The mixture 
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was stirred at ambient .temperature for 18 hours. The mixture was 
evaporated and the residue was partitioned becveen ethyl acetate and 
water. The organic phase was washed with 2N aqueous hydrochloric acid 
and water, dried (HgS<V and evaporated. There was thus obtained ethyl 
j-(2-naphthylsulphonyl)piperidine-4-carboxylate (1.95 g). 

A mixture of the material so obtained, potassium hydroxide 
(0.62 g) and ethanol (18 ml)" was stirred and heated to reflux for 4 
hours. The mixture was evaporated and the residue was partitioned 
between methylene chloride and water. The organic 'phase was dried 
(HgS0 4 ) and evaporated. There was thus obtained 
l-(2-naphthylsulphonyl)piperidine-A-carboxylic acid (1.35 g) ; 

NMR Spectrum (CD3SOCD3) 1.5-1.7 (m, 2H) , 1 .8- 1 . 95 (m, 2H), 2.2-2.3 (m, 
111), 1 2.45-2':53 (m, 211), 3.5-3.6 (m, 2H), 7.65-7.8 (m. 311) , 8.05-8.25 
(m, 3H), 8.45 (d, 1H). 

Example 14 

N.N'-Dicyclohexylcarbodiimide (0.5 g) was added to a stirred 
mixture of N- ( 2-amino-3-phenylpropyl) -1- ( 4-pyridyl) piperidine-4- 
' carboxamide (1.08 g) , N-(2-naphthylsulphonyl)glycine (0.85 g) 
N-hydroxybenzotriazole (0.34 g), N-methylmorpholine (0.71 ml) and DMF 
(20 ml) which had' been cooled to' 5° C The mixture was stirred at 
ambient temperature for 18 hours. The mixture was evaporated and the. 
residue was purified by column chromatography using increasingly polar 
mixtures of methylene chloride and methanol (20:1 to 20:3r as eluent. 
There was thus obtained 2- (2-naphthalenesulphonamido) -H- (l-phenyl-3- 
[l-(4-pyridyl)piperidin-4-ylcarbonylamino|prop-2-yl)acetamide as a 

solid (0.52 g) ; 

NMR Spectrum (CD3SOCD3) 1.5-1.7 (m, 211), 1.75-1.9 («, 211), 2.4-2.65 (m, 
411) , 2.9-3.4 (m, 6H) . 3.85-4 .0 f (m, lit), 4.0-4.15 (m, 2H) , 7.0-7.2 (m, 
611), 7 . 55-7 . 65 (m, 311), 7.75 .(m, .111). 7.9-8.1 (., 5H). 8.35 (d, 1H). 

The N-(2-amir,o-3-.phenylpropyl)-l-(4-pyridyl)piperidine-4- 

carboxamide used as a starting material was obtained as follows:- 

Using an analogous procedure to that described in J. Chem. 
Res. {S), 1992 , 39 1. N^- te_r_t- but oxycar bony 1-DL- phenylalanine was 
Unterted in Jour steps into l-amino-2-< .ta^-bucoxyc«rbohyl«.ino) -3- 
phenylpropane . 
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a - 

Using an analogous procedure to that described in the second 

* " ■ ' *' J " u " * - * J ■ ., . ;' ^' AT'"' 1 :' » * \.|f, * •; 7i ■ j 

paragraph of the portion of Example 2 uhich is concerned vith the 

' - 5 --i- \x -i -tj ' or. c-. 

P£ e P.? ra F.f on ,,? f starting materials, l-(4-pyridyl)piperidine-4-carbonyl 

Chloride was reacted^ vith l-amino-2-(te£t-butoxycarbonyiamino)-3- 

1 •* ■ . 9fi* . * y .} *' ■ * .n - r: j .' ■*» ^ ^ ]% • j } > - . v, *jfi •. 

phenylpropane to give N- [ 2- ( tert-butoxycarbonylami'no) -3-phenylpropyl 1 - 

- U ■ -*» 'i r I V ; ;.' 'j..,," " v)j .5 j v.;o. tlm, , ■< - .. n - S ♦ r 1 

l-( 4-pyridyl)piperidine-4-carboxamide in 39* yield.' 

A mixture of the material so obtained (0.95 g) and 

"' ; r,> * r * b:. - ; .-.rrfj.. }-r G 11 ? 0 • 

trifluoroacetic acid (2 ml) vas stirred at ambient temperature for 18 

hours. The mixture, vas evaporated and the residue vas triturated under 

•; v .t.'J . t^j,t. 2 '- Jt 7 ruivf 3 n n?ivr*H ^ 

diethyl ether. There vas thus obtained N-(2-amino-3-phenylpropyl)-l ) 
hj'Mml'.* 5ruM3 ,bojr:»— r e :^:;ri • ■ ' 

(4r.pyridyl)piperidine-4-carboxamide (0.9 g) vhich vas "used vithout 

- V' i-vx-: vqir!,,vn.;;!.- ( :j,-vn ^a- , ■ 
^further purification; % 

NHR Spectrum .(CDjSOCDj) 1.5-1.7 (m, 2H); 1 . 85-2 : 0 (rhr"2H)V 2 . 75-3 . 0 (m, 
2H) f 3.1-3.5 (m, 6H),' 4 . 15-4 ^3 (m , 2H ) , 7 . 15-7.4 (in, 7H) t 8.2-8.3 (m, 

2H). ; l (;;. 

Example 15 - ^^:-'v 

Using an analogous procedure to that described in Example 2 
except that DMF vas used in place of methylene chloride as the reaction 
solvent, 1 - { 2 - j 4 - ( 4 - py r i dy 1 ) p i p e r a 2 i n - 1 - y 1 ] a c e t y 1 j pi p e r a z i n e vas 
reacted vith 2-naphthylsulphonyl chloride to give 
. l- (2-naphthylsulphonyl)-4-{2- ( 4- ( 4-pyridyl)piperazin- 1-yl j acetyl] - 
piperazine in 22% yield; J 
NHR Spectrum fCDjSOCDj + CD 3 CQ 2 D) 2.4-2.5 (m, 4H) , 2 . 9-3 1 05 '(m. 4H) , 
3.15 (s, 2H), 3^3-3.45 {m, 4H), 3.45-3.65 (m f 4H), 6.95 (d, 2H), 
7.5-7:75 (m f 3H), 7.95-8.2 (ni^SH), 8.4 (s. 'lH); \ 
Elemental Analysis Found C, 62^1; H, 6.1; N , 14.4; 
C 25 H 29 N 5°3 S rec | u i res c f 62.6; H, 6.1; N, 14.62 



The l-(2-|4-(4-p>rridyl)piperazin-UylJacetyl}piperazihe used 
as a starting material vas obtained as follovs:- 

N^'-Dicyclohexylcarbodiimide (0.84 *g) vas added to a stirred 

* ■ ' * . .. it i : *.- • v ^ ,. e .t -j* . ■ ■ 

mixture of 2- [ 4-(A-pyridyl)piperazin- l-yl]acetic acid (1 g), 

l-( tert -butoxycarbonyl) piperazine (0. 67 g) p N-hydroxybenzotriazole 

(0.382 g), N-methylmorpholine (0.79 ml) and DHF (30 ml) vhich had been 

cooled to 5°C. The mixture vas stirred at ambient temperature for 18 
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hours. The mixture was evaporated and the residue was purified by 
column chromatography using, a 17:3 mixture of methylene chloride and 
methanol as eluent. There uas thus obtained 1- ( tert-butoxycarbonyl) - 4- 
(2 -[4-(4-pyridyl)piperazin-l-yllacetyl}piperazine " a foa* (0.87 g). 

A mixture of a portion (0.75, g) of the material so obtained, 
trifluoroacetic acid (2 ml) and methylene chloride (5 ml) was stirred 
at ambient temperature for 4 hours. The. mixture was evaporated to give 
^^.^-(A-pyridyDpiperazin-l-yDacetyllpiperazine in quantitative 

yield; ' 

HHR Spectrum (CD3S.OCD3) 3.05-3.25 (». 4H) . 3.55-3.7 (m, 2H). 3.7-3.8 
(.. .211). 3.9-4.1 3 (m, 4H )f 4.3 (s. 2H). 7.3 (d, 2H). 8.4 (d. 2H). 9.35 
(s, 2H). 

^ Example 16 " 

Using-an analogous procedure to that described in Example 1, 

i-(4-pyridyl)piperidine-4-carbonyl chloride was reacted with 
N -(3-amino-l-(pi P eridinocarbonyl) P ropyl]-2-(2-naphthalenesul P honainxdo)- 

acetamide hydrochloride salt to give 2- ( 2-naphthalenesulphonamido ) -N- 
( l-piperidinocarbonyl-3-ll-(4-pyridyl)piperidin-4-ylcarbonylamino]- 

propyl) acecamide in 17X yield; .;■:■->;; 
NMR> Spectrum ;( CD 3 SOCD3) 1.3-1.8 (m, 12H) , 2 . 3-2 . 5 r (m, IH), 2.7-3.1 (m, 

4H), 3.2-3,45- (m, 4H), 3.5^3.6 <m, 2H) , 3.8-4.0 (m. 2H), 4.6-4.7 (m, 

IH), 6,7-6.85 (m, 2R). 7.6-7.8 (.. 3H>, 7.8-7.9 (.. IH). 8.0-8.35 (., 
711), 8.4 (s, IH); 

Elemental Analysis Found C, 59.6; H, 6.6; N, 13.0; 
C 32 H 40 N 6°5 S l - 25H 2° "quires C, 59.8; H, 6.6; N, 13. IX. 

The N-[3-amino-l-(piperidinocarbonyl)prppyl]-2-(2- 
na phthalenesulphona,nido)acetamide hydrochloride salt used as a starting 

material was obtained as follows:- ' 
■ l I'.Carbonyldiimidazole (3.95 g) was added to a stirred 
solution ofV-benzyloxycarbonyl-DL-glutamine (8.47 g) in DHF (60 ml) 
and the mixture was stirred at ambient temperature for 15 minutes The 
mixture was cooled to 5'C and piperidine (4.82 ml) was added , dropwise . 
The' mixture-was allowed-to warm to, ambient temperature over 1 hour. 
The mixture was partitioned between ethyl acetate and 2N aqueous 



WO 96/10022 PCT/GB9S/0228S 

- 72 - 

hydrochloric acid. -The organic phase was uashed uith water and with 
- brine/ dried 4 (MjgSO^) and evaporated. -The, .residue). was purified by 
'column chromatography us ing a' 9 r : 1* mixture; -vbfcce thy 1' acetate., and methanol 
a s e 1 u e h t vl-' Th e r e" M u a s • 1 1 h u's 1 ; b b t a in e d: <N "V- b e n z y 1 o x y c a r b o ny 1 - D L - glut amine 
■ : pi pe ri-'dide •( 4V78 : r g)yi m'. pi - 136-138 ° C >v: - i q / ■ y b in v ; } - *> J - <: : 

;° :91;: Using analogous ''-"procedures* to.» those:/described in the second, 
f third'^ahd fourth' paragraphs of the- portion: ofc. Example vl; which is 
)vj concerned with 1 thb' 1 preparation^ starting- materials , ; the DL-glutamine 
' piperiaide^vas J cbnverted* v into- l- [2-aminbr^-(,tert T butoxycarbonylamino)- 
butyryl Jpiperidine in UI yield. ;bljj\ [ ) 

; s< nv) l,l r -Carboriyldiimida2ole (0.31g) was added tp a,stirred 
solution of *'N- ( 2 -na ph thy 1 sulphonyl) glycine 5 (0. 446 . g) . in!,DHF; (5 ml) and 
the mixture uas stirred at ambient temperature for 30;minutes. The 
mixture uas cooled to 5°C and 1 - [ 2 -amino- 4 - ( tert -butoxycarbonylamino ) - 
butyryl)pipexidine (0.546 g) uas added. The mixture uas stirred at 
ambient temperature for '6« hours, -The. mixture, yas ^ partitioned betueen 
ethyl acetate and 1H aqueous citric acid solution. >:The organic phase 
vas df uashed with water and uith/ brine , ? dried.} (HgSO^ ) and evaporated. 
1 The residue was purified by ^column chromatography using.,a 1:1 mixture 
of methylene chloride and ethyl acetate as >eluent. j Thei-e uas thus 
obtained N- {3- ( tert-butoxycarbonylamino) - 1 - (piperidinqcarbpnyl)propyll - 
2-(2-naphthalenesulphonarnido)acetamide . as. a solid (0..607 g*Ji.« 

: :% The material so obtained Ivas suspended, in ethyl acetate (50 ) 
ml) and the mixture uas 'cooled . in an ice-bath.. Hydrogen chloride gas 
vas led into the mixture for 5 minutes. A clear solution uas obtained 
folloued by the deposition of a. precipitate.- The mixture uas 
' evaporated to 'give N- [ 3-amiho- 1 - ( piperidinocarbonyl ) propyl ] -2- ( 2- 
naphthalenesulphonamido)acetamide hydrochloride salt (0.528 g) uhich 
uas used without^ further purification. ; j 

Example 17 > : ■< 

N- ( 3 -Dime thy 1 ami no propyl ) -N ' -ethylcarbodiimide hydrochloride 
salt V(0 ! . 575 g) uas added to a stirred, mixture of 

(3S) -3- ( 2 -naphtha lenesulphonami do ) - 3- ( pi pe ri dinocarbonyl ) propionic acid 
(1.17 g), N-hydroxyben2otria2ole (0.405 g), t r ie thylamine ( 0. 4 1 7 ml) 
and DMF'(10 ml) and the'niixture uas stirred at ambient temperature for 
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30 minutes. 1 - ( A-Pyridyl ) pipeline (0.A89 g) vas added and the 
mixture vas stirred at ambient temperature 'for 16 hours. The mixture 
was partitioned between ethyl acetate and water. The organic phase was 
washedviith water and with brine, dried (HgSO A ) and evaporated. The 
residue was purified by column chromatography using increasingly polar 
mixtures of methylene chloride and methanol as eluent. There was thus 
obtained 1 - [ ( 3S ) - 3- ( 2 -naphthalenesulphonamido ) -3- ( piperidinocarbonyl ) - 
propionyl|-A-(A-pyridyl)piperazine as' a solid (0.407 g); 
HHR Spectrum (CDCI3) 0.8-1.1 (m, 211), 1.2-1.5 (m, AH) , 2.5-2.8 (m, 2H) , 
3.0-3 : .2' : (m, HO. 3.2-3.A5 (m, 7H) V 3 . 5-3 . 7 (m, 3H) , 3.75-3.9 (m, 1H) , 
A. ! 6-A.7 (m, HI), 6.2-6. A (m, HI), 6.6-6.65 (m, 211)', 7.5-8.0^(01, 6H), 
8.3-8 J .A (mi 2H) , 8. A3 (m, 1H) ; 

Elemental Analysis Found C, 60.0; H , 6.0; N, 12.3; 
C 28 H 33 N 5 O A S 0.3CH 2 Cl 2 requires C, 60. A; II, 6.0; N, 12. AX. 

The (3S)-3-(2-naphthalenesulphbnamido)-3-(piperidino- 
carbonyl)propionic acid used as a starting material was obtained as 

follows:- A 

H 2 -(tert-butoxycarbonyl)-L-aspartic acid O -benzyl ester 

(16.2g) was added portionwise to a stirred mixture of 
l.l'-carbonyldiimidazole (8.1 g) in DHF ( 100 ml). The resultant 
mixture was stirred at ambient temperature for 30 minutes. The mixture 
was cooled in 'ah* ice-bath ahd J piper ldine (6 ml) was added dropwise. 
The mixture was stirred and allowed' to warm to ambient temperature over 
3 hours. The mixture was partitioned between ethyl acetate and 2N 
Aqueous hydrochloric acid. The organic phase was washed '-with water, 
dried (HgSO.) and evaporated. The residue was purified by column 
chromatography using ethyl acetate 'as eluent. There was thus obtained 
N 2 -(tert-butoxycarbonyl)-L-as P artic 1-piperidide 0 -benzyl ester (17.9 

g ) . 1 

A portion (A.5g) of the material -so obtained was dissolved 
in ethyl acetate (75 ml) and the solution vas cooled in an 'ice-bath. 
Hydrogen chloride gas was led into the solution for 20 minutes. The 
mixture was evaporated to give L-asnartic l- r iperidide 0 -benzyl ester 
hydrochloride salt (3.6 g); 



WO 96/10022 



PCT/GB95/02285 



j NHR Spectrum . fGPClj) I. 3-1. 8 (m, ,6H) , 3 .05-3.3 . (m, 2H) , 3. 4.-3.6 (m, 

-4H), 4.9-5.0.;(ni„UM), 5.15. .(s, .211) ,...7.3-7.4 (in, 5H) , 8.5-8.8 (ra, 311). 
i l f:A portion < ( 2 . 63 . g ), .0 f • the material so obtained vas reacted 

i. with '2-naphthylsulphonyl chloride (2 g) :> using ; an analogous procedure to 
. that described in Example 2. There uas thus obtained benzyl (3S)-3-(2- 

;,naphthalenesulphonamido)-3-(piperidinocarbonyl)prqpionate as an oil 
,.(2.96 g >; 82Z).. , , , , .' : 'V. l 'r;] : '''.. ' '1 

v A mixture of the material so obtained. 1QX 
■ 5 palladium^on-carbon.catalyst. ( T Q. 2 g) and ethanol (25 ml), vas stirred 
, under, an~ atmosphere of hydrogen for 6 hours. The mixture vas filtered ' 
• and (the filtrate . vas* evaporated . .There, vas^ thus, obtained (3S)-3-(2- 

naphthalene sulphon ami do ) -3- ( piper idinocarbqnyl) propionic^ acid as a f oam 

(2.2 g, 86%), , , . ;>) 2- 

NHR Spectrum ; (CDC1 3 )m 0. 8-,l> 1 (m, . 1H) , 1 . 1- 1 . 5, (m, 5H) 2 : 4-2. 7 (m, 2H) , 
3.0-3.4 (m, 4H), 4.7 (t, 1H) , '5.3-5.7 (m, 2H), 7.5-7.7 (m,"2H), 
. 7.75-8;0 (nr, 4H) , 8.45 (s, , 111) . . . ... 

Example 18 

1 , 1 ' -Carbonyldiimidazole (0.307,g) uas added to a solution of 
( 3S ) -3 - [ 2- ( 2-naphthalenesulphonamido) acetamido ] -3- (piperidinocarbonyl)- 
propionic acid (0.85 g) in DHF (10 ml) and the mixture uas stirred at 
ambient temperature for 30 minutes.^ , l-(4-Pyridyl)piperazine (0.309 g) 
vas added and the mixture uas stirred at ambient temperature for 16 
hours- The ? mixture vas partitioned betveen ethyl acetate and vater. 
The organic phase vas yashed vith vater and vith brine, dried (MgSO^) 
and evaporated. The t residue vas purified by column chromatography 
using increasingly polar mixtures of methylene chloride and methanol as 
eluent . v The f material r so obtained vas recrystallised from acetonitrile . 
There vas thus obtained 2- ( 2-naphthalenesulphonamido ) -N- ((IS)— l- 
(piperidinocarbonyl ) -2- ( A- ( A-pyridyl ) piperazin- l-ylcarbonyl J ethyl) - 
acetamide ;(0.201 g p 172), m.p. 201-203°C; 

NHR Spectrum (CDC1 3 + CD-jCOjD) 1 . 2- 1 . 6 ( (m f 6H) , 2.1-2.3 (m, 1H), 
2.7-2.9 t (m, ,iH) ( 3,1-4.8 (in, UH), A. 9-5.0 (m, 1H),. 7.0 (d, 2H) f 
7.6-7.75 (m ( 2H), 7.8-7.85 (m, IH), 7.9-8.15 (m, 3H), 8.2-8.3 (m r 2H) , 
8. A (s, 1H); 

Elemental Analysis Found C, 59.9; H, 6.2; N, iA.l; 
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C,nH«N,0-S 0.5H,0 requires C, 59.9; H, 6.2; N, 14.0%. 

The (3S)-3-(2-(2-naphthalenesulphonajnido)acetamido]-3- 

(piperidinocarbonyl)propionic acid used as a starting material vas 

obtained as follows :- 

. 1 I'-Carbonyldiimidazole (0.81 g) vas added to a stirred 
fixture of N-(2-n.a P hthylsulphonyl)glycine (1.33 g, and DHF (10 ml) and 
the mixture was stirred at ambient temperature for 30 minutes. 
L-Aspartic i-piperidide 0*-benzyl ester hydrochloride salt (1.63 g) and 
triethylamine (0.87 ml) was added in turn and the mixture was stirred 
at ambient temperature for 16 hours. The mixture was partitioned 
between ethyl acetate and water. The organic phase was washed with 
water and with brine,. dried (MgSO,) and evaporated. The residue was 
purified by column chromatography using a 3:2 mixture of methylene 
chloride and ethyl acetate as eluent. There was thus obtained benzyl 
(3S)OM2-(2-naphthalenesulphonamido)acetamido|-3-(piperidinocarbonyl)- 

propionate as a foam (L.59 g). , 

: A mixture of a portion (1.44 g) of the material so obtained, 
lOX'pailadiu^-on-carbon catalyst (0.2 g) and ethanol (30 ml) was 
stirred under' an atmosphere of hydrogen for 6 hours. The mixture was 
filtered and the filtrate was evaporated. The residue was purified by 
column chromatography using ethyl acetate as eluent. There was thus 
.obtained ( 35) -3- ( 2- (2-n.phthalenesulphon.-ido Jacetamido] -3- (piperidino- 
carbonyl)propionic acid as an oil (0.858 g); 

^^ectrum (CDCI3) 1-4-1.7 (m, 611). 2.4-2.8 (m. 2H) , 3-4-3.6 (. 4H), 
3.6-3.8. («. 2H),.5.1-5.35 (m, 1H), 6.5-6.6 (m, 2H) . 7.5-7.7 (m, 2H) , 
7.8-8.0 (m, 5H), 8.4 (s, 111). 

E xample 19 ■ , • , . , „ , . 

Using an analogous procedure to that described in Example I, 

l-(4-pyridyl) P iperidine-4-carbonyl chloride was reacted with 
l-[3-amino-2-(benzyloxycarbonylamino) P ropion y l]piperidine to give 
K-|2-(benzyloxycarbonyiamino)-2-(piperidinocarbonyl)ethyl|-l-(4- 

pyridyl)piperidine-4-carboxamide in 447. yield; 

NUR Soectru. 1.5-2.0 (m, 10..,, 2.2-2.4 (m, 111). 2.8-3.0 (. . 2H). 
3.2-3.35 (m. 111). 3.4-3.7 (m. 511). 3.0-3.95 (m. 2H). 4.7-4.8 (m. 1H). 
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5.2 (s, 2H), 6.0-6.2 (mi'lH), 6.2-6.4 (m, 1H) , 6.6-6.7 (m, 2H), 7.3-7.4 
(m, 5H), 8.2-8.3 (m, 2H); 

Elemental Analysis Found C, 63 . 1 ; H, x 7 ; 4 ; N, 13 . 3 ; f ' 
f C 27 H 3A N 5^4h H 2° requires c » ^3-*; H , 7.2; N, 13.72. 

Example 20 ' ' " ! ' ■ ^.'^ - . :>rf i: .;/;_. _.<■ i 

, A mixture of 3- ( 2-naphthalenesulphonami'db jpropi J onic acid 
[prepared by the reaction of 2-naphthylsulphonyl 'chloride and 
3-aminopropionic acid; 0. 163 gj N-hydrbxysuc'cininiVde^ (0.(367 g) , 
. N-(3-dimethylaminopropyl)-N'-et^^ DMF (10 

mi L. v / as . 5 sti 5 re{ | at an, bient cVmperature "for Stf'minuteV. Ab solution o\ J 
N- [2-amino-2- (piperidinocarbon^ 

carboxamide (0.21 g) in DMF (2 ml) vas added : *and thfc mixture was 
stirred at ambient 'temperature for 16 hours - ' Tfre' mixture' vas 
evaporated and the residue vas partitioned between me thylene . chloride 
and water. The organic phase vas washed 1 vith f 2N aqueous sodium 
hydroxide solution and vith ' water, ' dried (HfcSO, )" ahd : '£vaporated. The 
residue vas purified by column chromatography* using increasingly polar 
mixtures of ethyl acetate and methanol ' a r s fluent': Thtere -vas thus 
obtained 3- (2-naphthalenesulphonamido) -N- { 1- (piper idinocarbonyl) -2- [ 1- 
( A-pyridyl)piperidin-A-ylcarbonylaminb]ethyl'}propiori (0. 14 g) , 

"m.p." 201-203 tf C; ' ' ;: '' :,>J - - , ':•,< 

NMR Spectruin (CD 3 SOCD 3 r j/2-1.6 Ym. 10H) • 2. 1-2.3 (m 1 , 311) , 2.6-2.8 (m, 
2H)^2.9 (t; 2H) r 3.0-3.l'(m, 1H) ; :: 3 ; 3-3 . 5 (m, '3H) , 3. 7-3.9 (m, 2H), ) 
4.7-4.8 (m, 1H), 6.6-6.7 (m, 2H), 7.5-7.7 (m, 3H), 7.7-7.8 : (m, 2H) , 
7.9-8.2 (m, 6H), 8.35 (m, 1H) ; " ■ { 

Elemental Analysis Found c) 61.2; H, 6 i 4 ; . N, 12 . 8 ; -v : 

C 32 H 40 N 6°5 S °- 5EcAc requires C f 6 1 . 4 ; H f 6 : 6 ; N , 12. IX. 

. ■ . *i . ■ 

The N- (2-ainino-2-(piperidinocarbonyl)ethyl]-l-(4-pyridyl)- 
piperidine-4-carboxamide used as a starting material vas' obtained as 
follows:'- • '• ' ' : " " r ' ; : - -^ ,f 

A mixture of N- [ 2 - ( benzyloxyca rbonylarnino ) -2 
(pi per idinocarbonyl) ethyl) -l-( 4 - pyr idyl ) piper idine- 4 -carboxamide (1.37 
g), 10Z palladiu^won-carbon catalyst (0.2 g) and ethanol vas stirred 
under an atmosphere of hydrogen for i hour. The mixture vas filtered 



WO 96/10022 



PCT/GD95/02285 



77 



. , *.^<-*a ThprP vas thus obtained the required 

and the filtrate vas evaporated. mere vas uiua 

starting material in 91% yield. ( 
Example 21 

Using an analogous procedure to that described in Example 2, 
N-l2-amino-2-(piperidinocarbonyl)ethyll-l-(A- P yridyl)piperidine-4- 

carboxamide vas reacted with naphthalene-2-carbonyl chloride to give 
N-(l-(piperidinocarbonyl)-2-[l-(^Py"dyl)piperidin-4-ylcarbonyla^inol- 

ethyl)naphthalene-2-carboxamide o in G5X yield; 

NMR Spectrum (CDCI3) 1-5-2.1 (m, ; 1011) , 2.3-2.4 (m, 111), 2.8-3.0 (m, 
211), 3.4-4.0 (m, 8H), 5,1.5-5.25 (m, IH), 6.6 (m, IH), 6,85 (m, IH), 
7.5-7.7 (m, 211), 7.8-8.0. (m, 511), 8-2 (d, 211), 8.35 (s, 111); 
Elemental Analysis Found C, 67.6; H, 7.0; M, 13.0; 
C 30 H 35 N 5°3 H 2° rec J uires C ' 67 - 8; H ' 7 - 0; Ht l3 ' l% ' 

Example 22 

A solution of 4-tolyl isocyanate (0.133 g) in methylene 

chloride (5 ml) vas added dropuise to a stirred solution of 
N-[2-amino-2-( P iperidinocarb.onyl)ethyl]-l-(4-pyrid y l)piperidine-4- 

larboxamide (0.359 g) in methylene chloride (10 ml). . The mixture was 
stirred at ambient temperature for 2 hours. The precipitate vas 
isolated and purified by column chromatography using a 9:1 mixture of 
methylene chloride and methanol as eluent. There vas thus obtained 
N-[2-piperidinocarbonyl-2-I3-(4-tolyl)ureido]ethyl)-l-(4-pyridyl)- 

piperidine-4-carboxamide (0.13 g) , m.p. 252-253"C; 

NMR Spectrum (CD3SOCD3) 1-4-1.8 (m, 10H), 2.2 (s, 3.1), 2.25 (m, IH), 
2.7-2.9 (», 2H), 3.05-3 .25 (m, 2.1) , 3 . 35-3 . 5 (m, 2H), 3.5-3.6 (m, 2H), 
3.75-4.0 (m, 211), 4.8-5.0 (m, IH), 6.3 (d, IH), 6.7 (m, 2.1), 7.0 (d. 
211), 7.25 (d. 211), 7.95 (m, 111) , ,8 r 05-8 . 15 (m, IH), 8.7 (s, IH) ; 
F.lPmenca) Analysis Found C, 65.8; II, 7.4; N, 16.9; 
C 27 H 36 N 6°3 re( ? uires Cl 65 - 8 ' M ' 1 ' t,; N ' 17 - 1X " • 

Example 23 

Using an analogous procedure to that described in Example 2, 
2-amino-N-(Upiper.idinocarbon y l-2MlM4-pyrid y l)piperidin-4- 

ylcarbony"lamino|ethyl)acetamide hydrochloride salt vas reacted vith 
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4-toluenesulphonyl .chloride to give N- { i-piperidinocarbonyl-2- [ 1- ( 4- 
pyridyl)piperidin-"4-yicarbonylamind j ethyl} - 2- (4-toluenesulphonaniido)- 
acetamide in 50'/ yield as a foam; i j-- r.n ;• 

NHR Spectrum (CD 3 SOCD 3 ) 1.3-1.8 (m, 10H), 2.2-2.4 (m, AH), 2.7-2.9 (m, 
2H), 3.0-3.2 (m, 1H), 3.3-3.6 (m, 12H), 3.8-4.0 (m,. 2H)V A&8-4.95 (m, 
. 1H>;' 6.7-6V8 (ro,' 2H) , ? 7/35 J (d, ^H)',' 1 7.6-717 (m, r 2H), 8.05-8.2 (m, 2H) , 
' 8.25 (d, ' 2H) . '• ' od . ■ : ■ ■ : : ... ; •; , r, .; ... • : - c - 1 r„; - . V - 1 . 

The ^-amino-N-' [ 1-piper^ 
piperidin-A-ylcarbo'nyiamVno [ethyl] acetamide' hydrochloride ^salt used as 
a starting rnaterial ; vas obtained as 1 follows: * ( ^ 

2 - ( te^t - Butoxycarbohylamino ) acetic ; ac id. N^hydrqxysuccinimide 
ester [obtained by the 1 reaction^ of that acid "and N-hydroxysuccinimide 
in the ' presence of dicyclohexylcarbodi imide , 0.272 g J . vas added to a 
stirred solution of N- [ 2 -amino- 2- (piper idiribcarbbny.l) ethyl] - l-(4- 
pyridyl)pipsridine-4-carboxamide (0.359 ?: g) in ^ methylene 'chloride (5 
ml). The mixture vas stirred at ambient temperature for 16 hours. The 
mixture uas partitioned between methylene chloride r and^2Ni.-.aqueous 
sodium hydroxide solution? The organic r phase vas washed with vater, 
dried (MgSO^) and ^evaporated . The material so obtained was suspended 
in methylene chloride 1 (25 ml) and hydrogen '^chloride gas uas led into 
the solution for 5 niinutejs . - : A clear solution vas obtained folloued by 
the deposition of a precipitate. The mixture uas -evaporated to give 
therequired starting material. > ■ \ l\ . / ) 

Example 24 i : 

1 , i '-Carbonyldiimidazole (0.11 g) vas- added to a stirred 
solution of 2-(2-naphthalenesulphonamido)acetic acid (0.182 g) in DHF 
(2 ml) vhich had been cooled to 5°C. The mixture, vas stirred at 5°C 
for 30 minutes. A solution 'of 1- {4-amino-4- (piperidinocarbonyl) - 
butyryl]-4-(4-pyridyl)piperazine (0.247 g) in DHF (3 ml) vas added and 
the mixture vas stirred at ambient temperature for 16 hours. The 
mixture vas partitioned betveen ethyl acetate and vater.' The organic 
phase vas vashed vith vater, dried (HgSO^) and evaporated. The residue 
vas purified by column chromatography using a 95:5:0. 5. mixture of ethyl 
acetate, methanol and aqueous ammonium hydroxide* as eluent. There vas 
thus obtained 2- ( 2-naphthalenesulphonamido ) -N- ( l-piperidinocarbonyl-3- 
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[4-(4-pyridyl)piperazin-l-ylcarbonyl| propyl) acetamide (0.14 g); 
NHR Spectrum (CD3SOCD3) 1.4-1.7 (.. 711), 1.8-1.95 (». 1H) , 2.1-2.4 (m, 
211), 3.2-3-6 (», 14H), 4.65-5.75 (m. 1H) , 6.8 (d, 2H), 7.6-7.75 (m, 
2H), 7.8-7.9 (m, 1H), 7.9-8.2 (m, 7H), 8.45 (s, 1H) . 

The i-(A-amino-4-(piperidinocarbonyl)butyryl]-4-(4-pyridyl)- 
piperazine used as a starting material uas obtained as follovs:- 

A solution of piperidine (0.85 g) in methylene chloride (5 
ml) vas added dropvise to a solution of N 2 -benzyloxycarbonyl-DL- 
glutamic anhydride U. Chem. Sof. , 1950, 1954; 2.63 gj in methylene 
chloride (20 ml) which had been cooled to 0-C. The mixture vas stirred 
at 0-C for 1 hour. The mixture was extracted with ethyl acetate. The 
extract was acidified by the addition of concentrated hydrochlorxc 
acid, washed with water, dried (HgSO,) and evaporated. The residue vas 
purified by column chromatography using increasingly polar mixtures of 
ethyl acetate, acetic acid and methanol as eluent. (99 : 1 . 0 to 99:1:5). 
There was thus obtained N 2 -benzyloxycarbonyl-DL-glutamic C -piperldide 

(0.78 g), m.p. 92-93'C. . . 

A portion (0.7 g) of the material so obtained vas dissolved 
in DHF (10 ml) and cooled' in an ice-bath. 1 , 1 ' -Carbonyldiimidazole 
(0 325 g) vas added and the mixture vas stirred at 5"C for 30 minutes. 
A solution of l-(4- P yridyl)piperazine (0.327 g> in DHF (2 ml) was added 
and the mixture was stirred at ambient temperature for 3 hours. The 
mixture was partitioned between ethyl acetate and vater. The organic 
phase vas vashed vith vater, dried (MgSO,) and evaporated. There vas 
thus obtained 1- [ 4- ( benzyloxycarbonylamino ) -4- ( piperidinocarbonyl) - 
butyryl] -4-(4-pyridyl)piperazine (0.55 g). 

A portion (0.4 g) of the material so obtained, 10X 
palladium-on-carbon catalyst (0.1 g) and ethanol (20 ml) vas stirred 
under an atmosphere . of hydrogen for 6 hours. The mixture vas filtered 
and the filtrate vas evaporated. There was thus obtained 1- [ 4-amino-4- 
(P iperidinocarbonyl)butyryi|-4-(4-pyridyl) P iperazine (0.26 g); 
NHR Spectrun, (CDCI3 + CD3SOCD3) 1.4-1.7 (m, 6H), 1.9-2.1 («, 1H) , 
2.3-2.6 (m. 2.1), 2.7-2.8 (m, 111). 3.2-3.8 (m, 12H). 6.65 (d, 2H) . 8.3 
(d, 2H). • 



) 



WO 96/10022 

PCT/GB9S/02285 

• •I .<)'■' C ,V 

- 80 - 

Example 25 ?' 

«ffif: 5« *; — — - 

..-.' l8, "' i '.'.'""'- Foujid C,. 61.6; H .Vm.Vmo* 
; Si ,^ 2 «H^N 5 0 3 $ requires ^61.2,.,*, 6.2;- N, ( 14.8?.., .J^, 

' 'scVrrin T '' ? "~ ( ^ as a 

• f25 mil V. , "V ' 1 ' 3 i l4 ^Pf ) 9P>ne.(2, J 95,.l,, i„ methylene chloride 
(25 .1, solution at ambient, temperature for 16. hours. ^ ; . " 

* 0 . { . r, C • • 
Example 26 ' Hi "* ' r ' t ~ n ' [ * r,r J - 

*: ; i • ... i «. ; : - v j 4 - , . -.• .- •- ■• < 

Using an analogous procedure to' that, described in Examnl* , 
1- -PyridyDplperldine-c.arbonyl chloride .as reacted vith ' ' 
.... «- PWidI»-4-yl ) „.ph thalen e-2-sulphonamide .hydrochloride salt to , 

^(2-naphthalenesulphonamido,-i:ri-/4.^ , ^oride salt to give 

. Piperidine in 28. yield; .' " ' P^WPiperxdin^-ylcrbonyl , - 

NHR Spectrum ( CD^SOCD- ) 1 . 1- 1 . 4 , m 2Hi i «: .'o , '"''"'* 

If' 7 J 5 -l' 7 < m ' 2H >' 7.8-8.1 6H), 8.4.C. 1H); 

El emental Analy si s Found C, 62.7; H, 6.5; N, Hp- "' 
C 26 H 30 N 4°3 S °- 5H 2° requires C, 64.1; 6. 3; , N... 1 1 . 4% . 

hydrochloride salt used, as . ..starting materials obtained as 

' • " J ■ ■ ■■' • • v ■ r, 3 •. ■ • 

A mixture of Vamino- 1-benzylp.iperidine (1.8 ml) 
2-nap hthyl sulphonyl .chloride (2 g) , triethylamine (3.7^,,^. 
methylene chloride (25 ml) vas stirred ar » n M * 

hours Th- • " scl "ed at ambient temperature for 16 

bouts. The mlxcure uas parcicioned becueen echyl acecate vatfir 
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The organic phase vas washed with water.- dried (HgSO,) and evaporated, 
-he residue was purified by column chromatography using increasingly 
polar mixtures of ethyl acetate and methanol as eluent. There was thus 
obtained N- ( 1 -benzylpiperi din- A-yl) naphthalene -2- sulphonamide (2.98 g). 

A mixture of a portion (0.5 g) of the material so obtained 
and methylene chloride (20 ml) was cooled in an ice-bath and 
1-chloroethyl chiorof ormate (0.2 ml) was added . The" mixture was 
stirred overnight at ambient temperature. The mixture was evaporated. 
The residue was dissolved in methanol (5 ml) and the solution was 
heated to reflux for 3 hours. The mixture was evaporated and the 
residue was purified by column chromatography using increasingly polar 
mixtures of ethyl acetate and methanol as eluent. There vas thus 
obtained N-(piperidin-4-yl)na P hthalene-2 -sulphonamide hydrochloride 

salt (0.2 g) ; 

NMR Spectrum (CD-SCH^) 1.5-1.8 (m, AH) , 2.75-2.9 (m, 2H) , 3.05-3.2 (m, 
211). 3.25-3. A IH). 7.6-7.7 (m,2H). 7.8-7.9 (m, IH), 7.9-8.15 («. 

3H) , 8. A (s, IH) . 

Example 27 

Using an analogous procedure to that described in Example 2, 
3-amino-i-(l-(A-pyridylVpip"idin-A-ylcarbonyl|pyrrolidine 

hydrochloride salt vas reacted with 2-n.phthyl.ulphonyl chloride to 
giye.3-(2-naphthalenesulphonamido)-l-[l-(*-Py^dyl)piperidin-A- 

ylcarbonyl] pyrrolidine in 37% yield; 

NHR Spectrum (CD3SOCD3 + CD^C^D) 1-5-2.0 (m, 6H) , 2.75-2.9 (m, IH), 
3.1-4.0 (m, 7Hj, 4.0-4.3 (m. 2H) . 7.0-7.1 (m, 2HJ J' 7.6-7.7 (m, 2H) , 
7.9-8.0 (m, IH), '8.0-8.2 (m,5H), 8.5 (d, III); 
Elemental Analysis Found C, 56-8; H, 5.5; N, 10.3; 
C 25 H 28 N 4 S0 3 2H 2 0 0.5CH 2 C1 2 requires C, 56. A; H. 6.1; N.-10.3*. 

V The 3-amino-l-ll-(A-pyrldyiipiperidin-A-ylcarbonyll- 
pyrrolidine hydrochloride salt used as a starting material was obtained 
as follows:- 

Using an analogous procedure to that described in Example I, 
l-(A-pyridyl)pi P eridine-A-carbonyl chloride was reacted with 
butoxycarbonylamino) P yrrolidine to give 3 - ( tert-butoxycarbonylamino ) - 1- 
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ll-(4-pyridyl)piperidin-4-ylcarbonyl]pyrrolidine in 4 l'Z yield. 

;. , -.^.The ^materialise obtained uas created with hydrogen chloride 

*• ' " J * • i/c...;-; oi-./ .r:^ 

« : gas using an analogous. procedure to that disclosed in the last 

'■" * " • v ~ Ls-'i 2.: "jl.i r,v rioi;*^- ^ 

. - paragraph; of., the portion of Example 1 vhich is concerned with the 

'~ ^ "■ * ' iY^'V* » ^: t ;-.7:a' W 

^preparation- of starting materials. There vas thus obtained 

3 - ar ? i ?9* 1 -f 1 -.(^-Pyridyl) Ripe ridin-4-y lea rbonyl] pyrrolidine 
^.hydrochloride salt,. in, quantitative^yield; 

c NHR v Spectrum ( CD 3 SOCD3 ) f 1 . 5 T 1 . 8 ( m , 2H j \ \ 1 J 75- 2 ! 4 ^ (m 9 4H ) [ \ 2 . 8 -3 . 0 (m, 
v,lHK. 3,25-4,0. (m, 7H). , 4. 2-4. 4 (d, 2H) , 7. 7 Yd, 2H) 8 J 1-8 .3 (d f 211), 

i:: 8. 5^8.^7, (m f , 211), f . ? 



I ) 



Example 28 . 

s*w s I; Tlie .prqeedure describ^ed in Example 2 vas repeated except that 
: 8-chlorpnaphth-2-ylsulphonyl chloride uas used in place of 

2-naphthylsulphonyl chloride. There vas thus obtained 
, il-(8-chlo ; ro.naphth-2-y ( l 5 sulphonyl) -4- ( 1- ( 4-pyridyi) piperidin-4- 

ylcarbpnyljpiperazine in 74% yield; r \. ' ■.•-.i^-Lr.. r. u 

NHR Spectrum (CD 3 SOCD 3 + CD 3 C0 2 D) 1.35-1. 7 (m, 4H) / 2 . 85-3 * 15 (m, 7H) , 

3.5-3.7 (m, 4H) f 3.95-4.1 (m, 211), 7.0 (d, 2H)', 7 . 75* ( t , ' 1H) , 7.85-7.95 

(m, 2H), 8.1-8.2 (m, 3H), 8.3 (d t lH) t 8.55 (s, 1H); 

Elemental Analysis Found. C, 59.4; H, 5.5; N, 10.9; " 

C 25 H 2'7 C1N 4 0 3 S Q-SH^ requires C, 59.1; H, 5 5 ')[ H 9 1 1 . 0% . 

'"-''» * • • • •• * • - > - ; . ■ 1 

1 • . - ilv' ; J 1 - * -M- .* ■ - r 

Example- 29 

Using an analogous procedure to that described" in Example 2. 
2-naphthylsulphonyl. chloride vas reacted vith 3-ethoxycarbonyl-l- [ l-( 4- 
pyridyl)piperidin-4 r ylcarbonyl] pipera2ine to give 

2 -ethoxyca rbonyl- 1- (2-naphthylsulphonyl) -4- ( 1- ( 4-pyridyl) piperidin-4- 
ylcarbonyl J piperazine in 3\Z yield; 

NHR Spectrum (CDjSOCDj 100*C) Bi 1 .05 (t, 3H) f 1 .5-1 .8 (m, 4Hj, 2.9-3.25 
(m, 5H), 3.35-3.5 (m, 2H), 3 . 7-4 . 15 * (m, 7H), 5.5-5.7" (m r *2H), 6.75-6.95 
(m, 2H), 7.6-7.85 (m, 311) ,. 8.0-8. 15 (m, 5H), 8.45 (d f IH); 
Elemental Analysis Found C, 60.4; H, 6.1; N, 10.1;'. 
C 28 H 32 N 4°5 S H 2° rec ^ uires c » 60.6; H, 6.1; N, 10. 17. . 
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The 3-ethoxy<: a[ b=nyl-l-l>- (4 -Pyrlc 1 yl)piP"i'""-'-yl" rb ->' 1 '- 

piperazine used as a starting material vas obtained as «.U.™.- 
piperazine described in Example 1, 

Using an analogous procedure to that aes 
1 (4 pyridvDpiperidine-A-carbonyl chloride was reacted with ethyl 

^ z ne-2-carhoxylate (h^^-^ »»> " 

piperazine in : 677. yield. 

, f fhD ma rprial so obtained 0.667 g),- 

A mixture of the material su 

h „n 10% palladium-on-carbon catalyst (0.15 g) 
tirifluoroacetic acid (2 ml), iu/. paix 

and methanol ,20 .1, vas stirred under 7 atmospheres pressure^ 
hydrogen tor ,8 hours . The mixture «« altered and evaporated The 
■ lid e vas partitioned betveen .ethylene chloride and a s.tura ed 
res K T i, e nrcanic phase vas washed with 

aqueous sodium bicarbonate solution. The organic p 

aqueous so -„ refl Th e residue was triturated under 

water, dried (HgSO,) and evaporated. The niiancitat i ve 
diethyl ether to.give the required starting material m quantitative 

yield5 , , nin , a-2 0 (m, 4H), 2.7-3.55 (m, 

NHR Spectrum (CD.SOCD,) 1.2-1.4 (m, 3H). 1.8 2.0 (.. 

8H), 3.6-3.85= (m! 21.), 3.9-4.05 (m, 2H), 4.15-4.3 (m, 2.1), 6.75 (d. 

2H), 8.3 (d, 2H). ' . 

!'..,-•• ■•■ ; - . 

"^..'i.. an analogous procedure to that described in Example ,. 
l- (4 -pyridyl)piperidlne-.-carbonyl chloride hydrochloride.: salt vas 
e ted uitn , La-a.inoethyl,. 2 - (2 -naphthalenesulpho„a : ado,ace a : 

hydrochloride salt to give 2-<2-naphc„,len.sulphon.,a o -g . (* 
p y ri dyl,plperidin- 4 -ylcarbony 1 ,nino|ethyl 1 acet,»ide in .91 yield. 



107-109-C, _ 2.7-2.9 (m, 

NHR Spectrum (CD3SOCD3) l.«-1.6 <». <•">■ * I < 
2,,,. 2.9-3.1: ««.'«). 3.2-3.4 ,.. 2H> 3.6-..0 ,.. IB). 6.7-6.8 (d, 

211), 7.6-8.2 <ix. 11"). »•'• < s ' 

■M-.„r.l Analysis Found C, 59.7, H, 5.9= N. ». . 
C„H„H 5 0 4 S 0.«l 2 0 r.,air.. C. 59.7, H. 5.9, ... 13.9,. 

The „-,2-.minoethyl)-2-(2.naphthale„esulphonan,ido)ecetan,ide 
hydrochloridejalt used as a starting material vas obtained as 
follows:- 
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■ - r.il: . ,1, ^.-Carb.pnyldiiipid^le^Jl^M, g* was ..added to a stirred 
. , vsoiutlioji of. ; N- a-.na R htl2 X lsulph, 0 ^l [gl^ine J 2 1.65 g) in^DHF^O ml) and 
, v:-the. mixture •was;.scirred..at..a,«»b^ent temperature n for 20 minutes . The 
roiKturewasj cooled :to ,5;?C an.d ;r a,: .solution of .,„/...'..„:„.., 
r 2 -(N-tert-butoxyc M b^^ (16 g) in ,DHI^ (V, ml) vas 

i3 :added : .. The, mixture, .was. stirred , at ambient temperature' for 2 hours. 
The mixture was evaporated and the residue, was. partitioned, between 
ethyl, acetate and, JM; t aqueous, C .itric. : a.cid, spl^cion. The organic phase 
Vas- washed with, water.-,, dried .(H*sp % )„ and evaporated. , The, residue v.-. 
purified by column; chromatography, ^using. increasingly polar.mixtures " o 
-.methylene; chlorider and.^ethyl. acetate- as eluent., Theresas, thus 
,,.obtained-N^2Ht^-but.axycarbonylamino)ethylJ-2K2^ 
. sulphonamidojacecamide, (2.3 g) , r m. p. 150-152 e C. 

•.r^;w.-. , A portion (2 g) of the n rnaterial so. obtained was .. suspended in 
ethyl, acetate and the : mixture. ; was.copled. to \, 5»C. I Hydrogen 'chloride gas 
was led into the mixture for 10 minutes to give a clear solution 
followed by^the ..deposition of a precipitate. The , solid .was isolated 
washed! with diethyl ether and dried. There was thus obtained the 
required starting material (1.37 g); 

NHR Spectrum (CD3SOCD3) 2.7-2.9 (m f 211), 3.15-3.3 (», 2H). 3.4-3.5 (d, 
2H), 7.6-7.9 (m, 3H) , 7.9-8.3 (m, 8H), 8.45 (d, 1H) . 

Example 3 1 • < • . ■ . ' ■ / 

' ' ''■ '•" - r i.r - ■ : .,i >•' . • ' 

'oh- Using an analogous procedure to that described. in Example 3, 

N-(2-aminoethyl)-2-(2-naphthalenesulphonan,ido)acetamide hydrochloride' 
salt,- l.l'-carbonyldiimidazole and 1 - ( 4-pyridyl ) piperazine were reacted 

to give 2-(2-naphthalenesulphonamido)-N-(2-[4-(4-pyridyl)pipera Z in-l- 
ylcarbonylamino|ethyl)acet.amide in 10% yield; 

NHR Spectrum (CD3SOCD3 ■ + CD^D), 3, 1 ;3 .2 ""<■, ' 4H)', 3. i 4-3.6 (m~, 6H), 
3.6-3.7 (m, 4H). 7.1 (d, 2H) „. 7 . 6-7 . 75 (m, 2H), 7.8-7.9 (m, in) , 
8.0-8.05 (m, IH), 8.1-8.2 (m, 4H), 8 . 4 ,,( s , . 1H ) ;. . 
Elemental Analysis Found C, 56. 4 ; H, 5.9; N, 15.5; 
C 24 H 28 N 6°4 S °- 5H 2° 0-5EtAc requires C, 56.8; H, 6.0; N, 15.32. 
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Example 32 

Triethylamine (0.686 ml) vas added to a stirred solution of 
4-chloropyrimidine hydrochloride (0. 151 <g) , 

2-(2-naphthalenesulphonamido)-N-l2-(piperidin-A-ylcarbonyla n ino ) ethyl]- 
acetamide hydrochloride salt (0.453 g, and ethanol (10 ml) and the 
mi xture was stirred at ambient temperature for 4 days. The mixture was 
partitioned between ethyl acetate and water. The organic phase was 
washed with water, dried (HgSO,) and evaporated i The residue was 
recrystallised from acetonitrile . There was thus obtained^ 
2-(2-na P hthalenesulpl l onamido)^{2Ml-(^Py^ midin y 1 )P 1 P eridin - A - 
ylcarbonylamino] ethyl) acetamide (0. 08 g) , m.p. :U78-179'C; 
NHR Spectrum (CD.SOCD,) 1.3-1.6 (rn,2H), 1 .65-1.85 .(m. 2H), 2.3-2.45 
(m> 1H). 2.8-3.05 (m, 6H) . 3.4 (d, 2H, ,,; 4. 3-4. 5 (., 2H) , 6,8" (d, IH). 

7.3- 7.8 (m, 311), 7.8-7.95 (m, 2H) , 8.0. (m, 2H), 8.L8.2 (m, 3H), 

8.4- 8.5; (m, 2H)j ; 

Elemental Analysis Found C, 57.6; H , 5.7; II, 16.6; ; 
C 24 H 2B N 6 0 A S requires C,c 58.0; H, 5.7; N," 16.9?..; 

The 2-(2-naphthalenesulphonamido)-N-l2-(pi P eridin-4- 
ylcarbonylamino)ethyl|acetamide used as a starting material was 

„ obtained. as follows:-; ' 1 '' 

,N-Hydroxybenzotriazole (0. 135 g) and ' 

-N-(3-dimethylamino P ropyl)-N'-ethylcarbodiimide (0.191 g) were added in 
turn to a stirred solution of 1- ( tert-butoxycarbonyl) piperidine-4- 
carboxylic acid (0.229 g) in DHF (10 ml^which had been cooled to 0-C. 
The mixture was stirred, at 0'C for 30 minutes. A solution of 
N-(2-aminoethyl)-2-(2-naphthalenesulphonamido)acetamide hydrochloride 
7alt (0.343 g) in DHF (5 ml) was : added', :t followed- by triethylamine 
(0 101 g).' The resultant. mixture was allowed to'warm to ambient 
temperature and was stirred for 3 hours. The mixture vas partitioned 
between ethyl- acetate , and water. The organic phase .was washed, in turn 
with 2N aqueous. hydrochloric acid,- a saturated aqueous sodium - 
bicarbonate solution and brine, dried (MgSO,, and evaporated. There 
was thus obtained H- ( 2- | 1 - ( tert-butoxycarbony 1 , pipe ridin-4-ylcarbonyl- 
amino|ethyl)-2-(2-nnphthalenesul P hona I nido)acetamide (0.192 g), m.p. 

176- 178°C. 
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The tert-butoxycarbonyl group uas removed using an analogous 
Procedure to that described in the last paragraph^, the portion of 
■ Example 30 uhich is concerned uith , the . preparation of starting 
materials. There ; vas thus obtained 2* ('2 - naphtha lenesulphonamido)-N- 

■»i I 2 -(PiP^idin-A- y lcarbon y lamino,ethylJac.etamide.hydxochloride salt~in 
: 96X yield.l ; .„ -y,, (,; t C »' . 'j J ._,t,.. ; :r ,, ,1*,,,..,. , 

* ■ " - — - r- !."=s: r-.v du^xxp' 

Example 33 

• The procedure described, in Example .32 uas: repeated except 

thatn2-amino-4-chloropyrimidine hydrochloride saltiuas. used -in placed 
;4.chlor 9 pyrimidine..hydrdchlortde, ! s a lt,c,i T hererwiis- thus-obtained 
^{2.^1- f 2,aminopyrimidin-^yl)piperidin-A-ylcarbonylamin61ethyn 
(2-naphthalene S ulphonamido)acetamide in: 5 3% yield,' m.p. ;. -I*7il99- C . 
?, Sr 8 ::rr: (C V°«>3>^^-» '^H), U.6-1.8 (m,, >2H) ,2.2-2.4 (m , 
« h 2,7,2. ?: 2.9.-3.1 („,.,„). 3 . 4 ( s ,{ i 2H) , .4 . 2-4 . 4 (m, 2H, 

5-9 (.. 2H), 6.0 (d, 1H>, 7.6-7.8 (m, 4H, , 7 . 8-7 . 95 (m,. 2H) . 7 95-8 2 

(-. «H), 8.45. (s„iH);., ,;. .... t- -:. / A;,^ . ' 

Elemental Analysis Found C..55.9; H. 5.6; N; 1.9* 1 ; 
C 24 H 29 N 7°4 S requires C. 56.3; H, 5.7; N, 19. 2X. 



Exajnple 34 ;: , ? . 



The procedure described in Example ,32 uas repeated except 
that 2-amino-4-chloro-6-methylpyrimidine. hydrochloride uas used in 
Place of 4-.chloropyri„ 1 idine hydrochloride and that the reaction mixture 
was heated, to 80'C for, 16 hours. • There uas thus obtained N-(2-n-(2- 

araino -6-"'ethylpyrimidin-4-y.l,pipe r idin-4-ylcarbonylaminoJet"hyl ) -2- 
(2-naphthalenesulphonamido)acecamide in 1= 38% yield, m.p 225-226'C- 
fflaLSfiactrua.l.S-l.S.^^H), 1.6-1.8 (m, 2H>, 2.05 (s„ 3H), 2.2-2 4 

f' *?' 2 ' 7 ' 2 '' 9 (m "' 2H) ' 2 ' 95 - 3 ' 1 <*. <»>> 3»« (s,2H,, 4.2-4.4 (m , 
2H), 5.8 (s, 2H), 5.9,(s, 1.1) , 7 . 6-7 . 75 . (m , 3H), 7 . 8-8. 0 (m, r 2 H) , 
8.0-8.2 (m, AH), 8.45 (s. IH) ; ! , , 

Elemental Analysis Found C, 57.1; H, 6.0; N, 18.4; ■> 
C 25 H 31 N 7°4 S requires C, 56.9; H, 5.9; N,. 18.42. ■ ., 
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Example 35 

~ ~~ Using an analogous procedure to that described in Example 18, 
4-[2-(2-naphthalenesulphonamido)acetamido|butyric acid was reacted vith 
l-(A-pyridyl)piperazine to give 2- ( 2-riaphthalenesulphonamido) -N- (3- [4- 
(A-pyridyl)pipera2in-l-ylcarbon y llpropyl)acecamide in 2U yield as a 

foam; 

NMR Spectrum (CD 3 SOCD 3 ) 1.45-1.65 (m. 2H). 2.3 (t, 2H) , 2.9-3.1 (m, 
2H) , 3.2-3.4 (m, 411), 3.5-3.65 (m, 4H) , 6.8 (m', ! 2H). 7.6-7.75 (m, 4!l), 
8.0-8.3 (m, 6H),' 8.45 (s, 1H) 

Elemental Analysis Found C," 57.7; II, 6.1; M, 12.7; 

C-cll-iN* O.S'H,6" O.'SEtAc requires C, 58.2; H, 6.3; N, 12. 6Z. 
25 29 j h i £ 

The. «-"[ 2- (2-naphthalenesulphonamido)acetamidol butyric acid 
used as a starting material was obtained as follovs:- 

Using.an analogous procedure to that described in the first 
paragraph of the portion of Example 30 which is concerned with the 
preparation of starting materials, M- ( 2-haph thy lsulphonyl ) glycine was 
reacted with methyl 4-aminobutyra'te to give methyl 
4-(2-(2-naphthalenesulphonamido)acetamido]butyrate in 56% yield. 

The material so obtained was' hydrblysed using an analogous 
procedure^to that described in Example 9. There was thus obtained the 
required starting material in 797. yieid, m.p. 187-189°C; 
NHR Spectrum (CO3SOCD3 ♦ ^CO^) 1. 5-K7 '(m, 2H), 2:i5 (t,' 2H), 3.0 
(t, 2lir, 3.5 (s, 2H), 7.6-7.8 (m, 211) , 7 . 8-7 . 9 (m, ill), 7.95-8.2 (m, 
3H), 8.5' (s, 1H). 

Example 36 

N_ ( 3_Dimethylaminopropyi)-N'-ethylcarbodiimide'(.0.21 g) was 
added to' a stirred mixture of N- ( 2-naphthylsulphonyl ) glycine (0.265 g), 
l-(4-pyridyl)pipera2ine (0.169 g) and DHF (10 ml) which had been cooled 
toVc. The mixture was stirred at ambient temperature ' for 3 hours. 
The mixture was partitioned between ethyl acetate and water.; The 
organic phase was washed with water, dried (MgSO,) and evaporated. The 
residue was purified by column chromatography using a 19 :1 mixture of 
methylene chloride and methanol as eluent. There was thus obtained 
N-(4-(i- Py ridyl)piperazin"-l-ylcarbonylm e thyl|naphthalene-2-sulphonamide 
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(0.126 g), m.p. 182-184'C; 

NHR Spectrum .(CD l3 SOCDj). 3.1-3.6 (m, 8H) # 3.8-3.9 (m f " 2H) , " :: 6 ^7-6 . 8 (m, 

; 2H), 7.6-7.7.5 .(m. 211), 7. 75-7. 9. (m, 2H) 8 -0-8. 2 (m f 5H), 8.45 (s, 1H); 

, Elemental. Analysis . .Found C, 61.0; H, 5.3; N, 13.5; 1 

— — — — — . m. ,:,n-. *j . " , 03 .*. i. ; - . i 

.C 21 H 22 N 4 0 3 S^ r^quir^s C, 61.4; H fj 5.4; N, 13.5%. \ 
Example 37 . M £ v 



■•, r Using an. analogous procedure to that described in Example 36 f 

* ' * * ' ' •' * ' • - ' • ' : <l . : H mV .: . : * . * .(HI 

4-(2-naphthalenesulphonamido)butyric acid uas reacted vith 

; il- . : j 1.'. . ) ,«:; r . . o. ? . ■ 

1- (4-pyridyl)piperazine to give N- { 3- [ 4- ( 4-pyridyl ) piperazin- 1 - j 

ylcarbonyl) propyl J naphthalene-^-sulphonam^ideyin ^15% yield as a foam; 
NHR Spectrum ( CD 3 SOCD 3 ) 1 . 7- 1. 9 (m, 2H)"i 2.3-2.4 (t, 2H)' f "2% 95-3 . 05 (m, 
2H) ,^3.2-3.3 _(m, ^H), f 3.4-3.5 . (pi, . 2H) , 3. 6-3.75 (m, 2H) , 5.4-5.6 (d, 
1H), 6.5-6.6 (m, . 2H) , 7.5-7.65 ( m , ^ 2 H ) , 7.75-8^ 0* ( m , 4H), 8.2-8.3 (ra, 

,2H), 8.35 (s, 111). ' ! 

" : — 1 ' , - '.'.../- • ;j rf*! ^ . .* . 

. The, 4-(2-naphthalenesulphonamido)butyric acid used as a 
starting material uas obtained as follous:- 

■:;. f - Using an analogcms procedure to that described in Example 2 9 

2- naphthylsulphpn>^l } chloride uas reacted uith methyl 4-aminobutyrate to 
give methyl. 4 - ( 2 -naphthalenesulpbonamido) butyrate in 94Z yield. 

. v The material so. obtained uas hydrolysed using ah analogous 
procedure to that described in Example 9. There uas thus obtained the 
required , starting material in 887. yield, m.p. 123-i25 6 C; ~ ' 
NHR Spectrum (CDC1 3 ) 1.7-1.9 (m, 211), 2.35 (t, 2H) F 2.9-3.1 (m, 2H), 
6.3-6.5 (m, 1H), 7.5-7.7 (n, 2H), 7.8-8.1 (m, 4H),~8.4 (s, III). 

Example 38 

...... A solution of 5 - ( 2-pyridyl ) thien^2-ylsulphonyl chloride 

. ■ • r.t . , - - . 
[ Chent. ; Abs. 1983, 98 f< 2 15349; 0.162 g) in methylene chloride (5 ml) 

uas added to a. stirred mixture of i - [ 1 - ( 4 -pyr idyl ) piperidin-4- 

ylcarbonyl ] piperazine (0. 3 14 g), trie thylamine (0.9 ml) and methylene 

chloride (15 ml). The resultant mixture uas stirred at ambient 

termperature of 18 hours. The mixture uas partitioned betueen 

methylene chloride and uater. The organic phase uas uashed uith uater, 

dried (HgSO,) and evaporated. The residue uas purified by column 
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chromatography using increasingly polar mixtures of methylene chloride 

and methanol as eluent. There was thus obtained 
l. ( l-(A- P yridyl)piperidin-4-ylcarbonyl|-'.-[5-(2-pyridyl)thien- 

2-ylsulphonyl)piperazine (0.231 g, 74%); 

NHR Spectrum (00,80003) 1.4-1.7 (.,«), 2.8-3.1 (m. 7H) . 3.55-3.75 (., 
4H), 3.85-3.95 (m, 2H), 6.8 (d, 211). 7.35-7.45 (», IH), 7.65 (d. IH). 
7.9-8.0 (m. 2H). 8.05-8.15 (m. 311), 8-55-8.6 (m, IH) ; 
Elemental Analysis Found C, 57.2; H , 5.5; H, 13.9; 
C l ,H,,N ls O,S, 0.2511,0 requires C, 57.4; H , 5.5; N, 14.0%. 

2k 21 D J I 

Example 39 ' 

Using an analogous procedure to that described in Example 2, 
l-|l-(4-pyridyl)piperidin-4-ylcarbonyllpipern 2 ine vas reacted vith the 
appropriate ( E_) -styrenesulphonyl chloride. There vere thus obtained 
the (E)-styrenes disclosed in Table I . the structures of which vere 
confirmed by NMR spectroscopy. Unless otherwise stated, the 
appropriate ( E) -styrenesulphonyl chlorides vere obtained from the 
corresponding'styrenes using an analogous procedure to that described 
in Note b. below Table I. 
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Table I 




C O - N 




N — s O o- ^ ; . 



i ■ > a - v . 



Example 39 
•Compound No.' 1 



(:°C),f 



.i T 



r 

i 

i 



6 l 
7& 
8 h 
9* 
10 J 



hydrogen - ; r . 

A-chloro\ . 
A-methyl. 
2 -methyl : 

A-f luoro . | 

2- chloro | 

3- chloro | 
3, A-dichloro | 
A-bromo | 
A-tri f luoromechyl | 

i 



| guxn.-vjc-l 
|: 17.2.-173 b J 
J j 2 223 1 226 r tl 
| , 1A8-1A9 :. | 
| 125-126 | 
| foam | 
| foam | 
| foam | 
i foam | 
foam | 

l. 



27 

3,2 

A2 

37 

55 . 

39 

A9 

33 

5A 

30 



Notes 

a. The product gave the following NMR signals (CD.jS0CD 3 ) 1.45-1.8 (m, 
AH), 2.95-3.25 (in, 7H) , 3.5-3.75 (m, AH), A.12.(m, 2H), 7.05 (d, 2H), 
7.38 (m, 5H), 7.75 (m, 2H), 8.2 (d, 2H). 

b. The product gave the following NHR signals (CD 3 S0CD.j) 1.4-1.65 (m, 
AH), 2.8-3.0 (m, 3H), 3.12 (m, All), 3.65 (m, AH), 3.92 (m, 211), 6.8 (d, 
2H), 7. A (d, 2H), 7.5 (d, 2H), 7.8 (d, 2H) , 8. 15 (d, 2H) . 
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The 4-chloroscyrenesulphonyl chloride used • " lterial 

vas "obtained as follows:- 

- Sulphuryl chloride (1.37 .1) ... added drop.!., to DMF (1.55 .1) 
which vas stirred and cooled Co a temperature in Che range 0 Co 5 C. 
The mixture ... stirred at ambient temperature for 30 minutes 
4 -Chlorostyrene (1.2 ml) was added and the mixture was stirred and 
heated "to 90'C for 3.5 hours. The mixture was cooled to amblenc 
temperature and poured onto a mixture (25 ml) o£ Ice ««•>»««. «« 
precipitate -.'so' formed ... Isolated, washed with water and; dried. There 
was thus obtained, ,-chloro-p-styrenesulphonyl chloride , 1. 8 
NH8 Spectrum '(CD3SOCD3) 6.95 (s, 2H) , 7.4 (d, 2H) , 7.55 <d, 2H). 

c. The product gave Che following HI signals ( CD,j|pCO, > 'l. 4- 1 65 ,-. 
■«)■. 2.3 ,s. 3H)'i 2.95-3.3 ,m. 7,1)., 3.6 «.. «> . 4.07 ,». 2H) . 7.0 (m, 
3H), 7.25 (m. 3llj; 7.5 (d.2H), 8.05 (d. 211). . .. 

'I. The -produce gave Che ' following HH8 signals ,C0" 3 SOCO3, ,1 45-1 . 75 (m. 
«,,. -iJ-i.. 3H>\ 2.8513.25 ,», ,„ , , 3 . 55-3 . 75 «m,.4„, , 3.92 ,m, 2H), 
6.8 (d, 2H>, 7.1-7.4 <m, 41.), 7.68 (m, 211). 8.15 (d,.2H). . • 

..' The produce gave Che following' HUR signals (CD3SOCO , 1 45-1 75 ,m, 
„,. 2.85-3.0 ,m, 3H, . 3.05-3.2 (m, 3.5-3.75 <-.«>. 3 « «», 

2H), 6.85 (d, 2,1). 7.2-7.5 ,m, 4H, , 7.85 ,m, 2B, , 8.15 (d, 2H, . 

f . The product gave the following KhR •W'^™*"™'? 
«). 2.85-2.95 «m, 3H,, 3.05-3.25 (m, ..). 3.55-3 5 m, 4 ,, 3.92 ... 
»,. 6.8 ,d, 2,1), 7.4-7.7 (m, 511), 8.0 ,m, 111), 8.1 ,d, 2H). 

g The product gave the following «« signals ,00380003, 1 45-1 75 (m, 

,,, 3.85-3.0 «m, 3,1), 3.0-3.2 ,m, 4,„, 3.55-3.75 (m «,. .« (-. 
2„ . 6.8 ,d, »). 7.4-7.5 ,m. 4,,,. 7.72 (m. U„ . 7.93 1"), 8.15 (d, 



211) 
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h> The Product gave the foil • 

• J- ^^rie' prodbctf gaVe the 'folio vine ^ °- 9 < : 'v *™ *>« ?S ,*-r„ £3 

Example 40 

co„ pounds dlscloscd ln 5""' «*« thus „ bcal „ ed 

«««rib.d ln Note c . „ eIo „ « » " ^ Procedure „ thlt 

£• . >-%■■. i ,-). , . ln Example 41. 

• - ; mV •• • •, nc .r, ■ ■ , . . . M> 

' ■ • - • , ;■•:!•;:-'.'. •• ' > 

• ■-• • . !•' .■; a> •;• . cr. 



■ ii 
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Table II 




CO-N 



/~~~\ 



N — S O 




Example AO j 


R 


' m . p . I 


Yield 


Compound No . | 




(°C) I 


<*) 


I 3 ~\ 


4-chloro 


i ' . J 

199-203 1 


38 


2 b 1 


7-chloro 


glass -' f 


18 


3 C 1 


7-ethoxy 


glass 1 


13 


4 d . | 


6, 7-dimethoxy 


glass 1 


30 


5 e | 


6-chloro 


115 (decomposes) | 


- 82 


6 f - | 


6-bromo 


142-145 ' •, 1 


81 


7 g 1 


6-methoxy 


•■ gum ~ 1 


28 


B h | 


7-methoxy 


glass • 1 


29 


V I 


6-fluoro 


108-111 (decomposes).,! 


73 



Notes 

a. The product gave the following NMR signals (CD 3 SOCD 3 ) 

1.35-1.65 (rn, 411), 2.75-2.9 (m, 311), 3.0-3.15 (m, AH), 3>6 (m; 4H), 
3.85 (m, 2H). 6.75 (d, 2H), 7.9 (m, 311),. 8.1 (d, 2H), 8.35 (t, 2H), 
8.5 (s, 1H) - ■ * 



b. The product gave the following* NHR signals (CDjSOCDj). 

1.35-1.65 (m, 411), 2.8-3.05 (m, 711), 3.5-3.7 (m, 4H), 3.8-3.9 (m, 2H) , 
6.75 (d, 211), 7.78 (ra,. 211), 8.15 (m, 411), 8.45 (d. 111). 
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c The produce gave the following NHR signals (CD 3 SOCD 3 ) 

1.35-1.7 (m, AH), V.A5 (t, 311), 2.8-3.05 (m, 7H), 3.3 (m, 2H), 3.5-3.7 
(m, AH), 3.83 (m, 2H), A. 2 (m, 2H), 6.85 (d, 2H), 7.35 (m, 1H), 7.58 
^(m f 2H)>. 7.95-8. 15 (m, AH), 8.3 (d, 1H). 



d- .The product gave thes following NHR signals (CD 3 SOCD 3 ) 

1.35-1.65 (m,c4H)V 2.75-3.0 (m, 7H) r 3?5-3 . 7 (m, Atf),3.85 (m, 2H), 
3.95 (s, 6H), 6.75 (d, 2H), 7.5 (s, 1H) , 7.6-(m, 2H), 7.95-(d, 1H), 
8.1 (m, 2H), 8.25 (s, 1H). 

e*. The product gave the following NHR signals (CD 3 S0CD 3 + 

CD 3 C0 2 D) 1.45-1.8 (m, AH), 2.9-3.1 (m, 5H),!3.22. (m, 2H) , 3 . 55-3 . 75 
(m, AH), A.l (ni,*2H), 7.05 (d, 2H) , 7. 65-7.85 (m/ 2H) , -8\ 1-8.25 (m, 
_5H), 8.A5 (s, 1H); and the following analytical^data : Found C, 58.9; 
H; 5.3; N, 10.9; C^H^CIU^O^ 0.2CH 2 Cl 2 requires C, 58.7; H, 5.3; N, 
10. 92. .'--i ••':•>'■. ■ 1 .. lUi , ■ • 

i The 6-chloro-2-naphthylsulphonyl chloride used as a starting 

material was obtained as follows:- ,~m 4 .j 

A solution of sodium .nitrite (2.7 g) in water (5 ml) was 
added during 2 hours to a t stirred mixture of 6-amino-2-naphthalene- 
sulphonic acid (8.8 g), dilute aqueous hydrochloric acid (2.82 
weight/volume, 20 ml) and water ( 15 ml) .which had been cooled to 0°C. 
The mixture was stirred at 0°C for 30, minutes and then poured onto a 
stirred suspension of cuprous chloride . (3 . 96 g) in dilute aqueous 
hydrochloric acid (2.8%, 20 ml). The mixture was stored at ambient 
temperature for 18 hours. The mixture was evaporated to give 
6-chloro-2-naphthalenesulphonic acid which was used without, further 
purification. 

The material was suspended in DHF (,A0. ml) and cooled to 5°C. 
Thionyl chloride (8.6 ml) was. added dropwise and the mixture was 
stirred at; 5°C for 3 hours. The mixture was poured onto ice and 
extracted with methylene chloride. The organic solution was dried 
(HgSO^) and evaporated. The residue was purified by column 
chromatography using "a 20:1 mixture of hexane and ethyl acetate as 
eluent. There, was thus obtained 6-chloro-2-naphthylsulphonyl chloride 
(2.A9 g); 
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NMR Spectrum (CD3SOCD3). 7.45 (m,. LH), 7.8 («, IH), 7.85 (d, 1H) . 8.05 
(in, 2H), 8.2 (s, 111). 

f The product gave the following NMR signals (CD 3 SOCD 3 ) 

1 .35-1.65 (m, 411). .2. 75-3.05. (.. 711). 3.5-3.7 (m, 4H) , 3.87 (m, 2H), 

6.8 (d, 2H), 7.85 (m, 21!) , 8.05-8.25 (., «) , 8.4 (d, 111), 8.5 (d, 

1H). • ' , 

The 6-bromo-2-naphthylsulphonyl chloride used as a starting 

material vas obtained in 227. yield from 6-amino-2-naphthalenesulphonic 
acid using an analogous procedure to that described in Note e above 
except that.hydrobromic acid and cuprous bromide were used in place of 
hydrochloric acid and cuprous chloride respectively. The material 
gave the .following NMR signals (CD3SOCD3) 7.65 (m, 1H) . 7.75-8.0 (m, 
3H) , 8. 15-8.2 (m, 2H) . 

g" ^ The product gave the following NMR signals (CD3SOCD3, 100'C) 
1.48-1.73 (., 411). 2. 75-3.02 (m, 3H) . 3.06-3.11 (t,4H), 3.56 (t. AH), 
3.76 -(t. IH), 3.81 (t, HI). 3,95 (s,,3H). 6.7 ( d , 2H) , 7 . 32 (m , IH), 
. 7. 44. (m, HI). 7.71 (m, IH). 8.03 (m, 2H). 8.12 (d,, 211). 8.31 (d. IH). 

The 6-methoxy-2-naphthylsulphonyl chloride used as a 
■r starting, material was, .obtained as follows:- , . 

A mixture of sodium 6-hydroxy-2-naphthylsulphonate ( 5 g) and 
DHSO (100 ml) was added to a stirred suspension of sodium hydride (60. 
dispersion in mineral oil, 1 g) in DMSO (20 ml) and the mixture was 
stirred, af ambient temperature for 30 minutes. The mixture was cooled 
to 10-C and methyl iodide (22 ml) was added dropwise. The mixture was 
allowed to warm to ambient temperature and was . stirred for 2 hours. 
The mixture was poured into acetone and the precipitate was isolated 
.and washed in turn with acetone and diethyl ether. There was thus 
obtained sodium 6-methoxy-2-naphthylsulphonate (3.3 g). . 

Thionyl chloride (0.82 ml) was added to a stirred solution 
of a portion (0.96 g) of the, material so obtained in DHF (10 ml). The 
mixture was stirred at ambient temperature for 2 hours. The mixture 
vas poured onto- ice. The precipitate was isolated and dried There 
was thus obtained 6-methoxy-2-na P hthylsulphonyl chloride . (0. 7 g) which 
was used without further purification. 
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h. The product gave the follouing NHR signals (CD^SOCD^j) 
1.4-1.65 (m' f 4H);' 2 : 7 5 - 3 . 0 : (m, 7H), 3.5-3.7 r(ih, 5 AH) , 3 .88 (m, 2H) f 
6.75 (d, 2H), 7.35-7.65 (m, 3H) , 7 . 95-8 . 1 (m, 4H) , 8 . 35 (s , 1H). 

The 7-methoxy-2-naphthylsulphonyl chloride used as a 
starting material was obtained f rbnf sbdiuiii : 7-hydrbky-2- 
naphthylsulphdriate .using analogous procedures' 1 to » those described in 
% Note g ' above. ''' ' ' ' ? - l * «(« : - • ■ ' - ' . ■ 

i. The product gave the following NHR signals (CD 3 S0CD 3 + 
c CD 3 C0 2 D) "1.45-1.8 (mi ^H)\ 2.9-3.1 (m f 5H), 3:22 (in, 2H), 3.55-3.75 

(m/'AH), 4 >, .i2^(m^2H)/ 7.1 (d, : 2ilK 7 . 57 >\mi * 1H) , 7 . 75-7 3 9 - (m, 2H), , 
8. 15 (mi J 2H) p 8 .3 (m f T 1H) f *8. 5 (d , n 1H) \ • "'i" " L- z:. 

The 6-f iudro-2-naphthylsulphdnyl -chlbride^used as a starting 
material uas obtained ? as 'follows o ; ls .:.e-. , 

J 6-Ajnino-2-naphthaienesulpfidnic : acid (5.41 -g) was added 
portionwise during 10 minutes to a stirred suspension of nitrosonium 
tetraf luorobbrate (3; 12 g) in methylene chloride (100 ml) which had 
been cooled to^S'C. Tlie mixture'uas stirfecl at 5°C for 2 hours and at 
ambient temperature for 18 hours. The mixture was evaporated and 
1 ,2-dichlorobenzene (100 ml) was added to the residue . : VThe mixture 
was stirred and heated to 150°C for 2 hours.' • The mixture was cooled 
to 5 oi c'"and thibnyl -chloride (3.6 ml) and DMF (10 ml) were added. The 
mixture was stirred 'at ambient temperature for 18* hours. The mixture 
was partitioned between methylene 1 chloride and water . The organic 
phase" was dried 1 (HgSO^ ) and evaporated. "The residue was purified by 
column chromatography using a 9:1 mixture f of hexane and ethyl acetate 
as eluent. There was thus obtained 6-f luoro-2-naphthylsulphonyl 
chloride (1.53 g); 

NHR Spectrum (tD 3 S0CD 3 ) 7.4 (m, 1H), 7 . 65-7 . 9 (m, 3H) , 8.05. (m, 2H) , 
8.2 (d, 1H) . ' 

Example 41 

Using an analogous procedure to that described in Example 2, 
1 - 1 1- ( 4-pyridyl ) piperidin-A-ylcarbonyl ] piperazine was reacted with the 
appropriate benzenesulphonyl chloride. There were thus obtained the 
compounds disclosed in Table III, the structures of which were 
confirmed by NHR spectroscopy. 
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Table III 




1 

Example 41 | 
Compound No. | 

I 


• R I 


' m . p / ' 
(°C) 


1 — 

| Yield 
1 (*) 
1 


I 

i a l 


4-bromo ' I 


glass 


1 

1 67 


2 b , 


A-phenyl 1 


". glas.s 


| 6A 


3 C 1 
1 


4-( A-chlorophenyl) | 


glass 


1 61 
1 



Notes 



a. The product gave the following NMR signals (CD3SOCD3) 1.4-1.7 
(m, AH), 2.8-3.0 (m, 7H), 3.5-3.7 (m, AH), 3.8-3.95 (m, 2H) , 6.75 (d, 
2H), 7.65 (d, 2H), 7 . 85 : (d , 2H) ,• 8 . 12 ( broad s , 2H) , 

b. The product gave the following MMR signals (CD 3 SOCD 3 ) 
1.35-1.37 (m, AH), 2.8-3.0 (m, 7H) , 3 . 5-3 . 7 (., AH), 3.88 (m, 2H) , 6.8 
(d, c 2H), 7.5 (m, 3H), 7.78 (m, AH), 7.95 (d, 2H)>, 8.1 (d, 2H). 

c. : The product ."give the following MMR signals- (CD3SOCD3 + 
CD-CO-D) r: 55- 1.8 (m, AH) ; * 2 : 8-3 . 05 (m, 311 ) , 3.15 (t, AH-), 3.6 (t, AH), 
3.85 (n,;-2H), 6.7 5 (d. 211 ) , 7 . 55 ; ( d , 211), 7.75 (d, 2H), 7.9 (d, 2H), 
8.15 (d, w 2H) .' 

The A'-chloro-A-biphenylylsulphonyl chloride used as a 
starting material was obtained as follows:- 
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Chlorosulphonic acid (9 ml) vas added dropvise to a stirred 
solution of 4-chlorobiphenyl (21 g) in chloroform (200 ml) and the 
mixture vas stirred at ambient temperature for 30 minutes. The 
precipitate was isolated and vashed vith chloroform (50 ml). There vas 
; thus obtained 4 '-chloro-4-biphenylylsulphonic acid (26JELg). 
">■'".. - Thionyl, chloride (0.85 ml) vas added * dropvise to a stirred 
solution of 4'-chioro-4-biphenylylsulphonic acid (ll7.g) in/DMF (120 
ml) vhich had been cooled to 5°C. The mixture vas stirred at ambient 
temperature for 3 hours. The mixture vas poured into vater and the 
resultant precipitate vas isolated, dissolved in diethyl ether, drier* v 
(HgSO^) and re-isqlated by evaporation of the solvent. .There vas thiit ^ 
. obtained 4 ' -chloro-4-biphenylylsulphonyl chloride -(0,.v7 g) vhich vas 
used vithout further purification. 

Example 42 j 

Using an; analogous procedure to that described in Example 2, 
lr[l-(A.pyridyl)piperidin-4-ylcarbonyl]pipera2ine vas reacted vith 
dibenzofuran r 3 T sulphpnyl 5ji chloride to give 1- (dibenzofuran-3- 

ylsulphonyl)-A-[l-(A-pyridyl)piperidin-4.ylcarbonyl]pipera2ine as a 
glassy solid in 75% yield; 

NHR Spectrum (CD 3 S0CD 3 ) 1 .35- 1 . 75 (m, 4H), 2.8-3.1 (m, 7H) f , ; 3 . 6-3 . 8 (m, 
4H), 3.9-4.0 (m, 2H) f 6.8 (d, 211), 7.67 (m, 2H), 7 . 85-8 . 2 " (li," 5H) , 8.5 
- (d, 1H), S^S^d, ;1H); U . n . ^ ^ { ; ^ 

Elemental Analysis Found C, 62.8; H, 5.5; N„ 10.8; 
C 27 H 28 N 4°4 S requires C, 63.1; H, 5.7; N, 10.9%. 

Example 43 

A mixture of 2-ethoxycarbonyl-l-(2-naphthylsulphonyl)-4-(l- 
(4-pyridy.l)piperidin-4-ylcarbonyl|piperazine, 2N aqueous sodium, 
hydroxide solution (0.37 ml) and methanol (4 ml) vas stirred at ambient 
temperature for 3 hours. The mixture vas evaporated. The residue vas 
dissolved in vater (4 ml) and acidified by the addition. of glacial 
• acetic acid. . The resultant precipitate vas yashed vith vater, dried 
and triturated under diethyl ether. There vas thus, obtained 
l-(2-naphthylsulphonyl) -4- ( I- ( 4-pyridyl ) piper idin-4-ylcarbonyl J - 
piperazine-2-carboxylic acid (0.082 g), m.p.. 188-193°C; 
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NHR Spectrum (CO^OCD-.* CD 3 C0 2 D) 1.A5-1.8 (m, AH), 2. 9-3. A (m, 5H), 
3.78 (., 1H), A. I (m, 2H), A. 5 (m, 211), 7.1 (d, 2H). 7.6-7.9 (m, 3H) , 
8.0-8.2 (m, 5H), 8.A5 (d, 1H) ; 

Elemental Analysis Found C, 59.6; H, 5.7; N, 10.3; 

C,.H, o N / 0,.S 0.75H-O requires C, 59.8; H, 5.7; N, 10.7%. 
26 28 m 3 * 

Example AA 

Using an analogous procedure to that described in. Example 1, 
l-(A- P yridyl)piperidine-A-carbonyl chloride was reacted with ethyl 

1- (2-naphthylsulphonyl)piperazine-3-carboxylate to give 

2- ethoxycarbonyl-A-(2-na P hthylsulphonyl)-l-ll-(^Py"dyl)piperidin-A- 

ylcarbonyljpiperazine as a glassy solid in. 97. yield; 
NHR Spectrum (CD 3 SOCD 3 ) 1.3 (t, 31!) . 1.65-2.1 (m, AH), 2.5 (m, 2H), 
2.78 (m, 1H), 3.05 (m, 2H), 3 . 6-3 . 95, 5H) . A.2 (m, 2H), A. A (m, 1H) , 
5.07 (m, 1H), 5,3 (., IH). 6.65 (d, 2.1), 7.7 (m, 3H), 7.98 (m, 3H), 8.2 
(d, 2H) , 8.35 (d, 1H) ; 

Elemental Analysis Found C, 62.3; H, 6.5; N, 10.8; .„ 

C, b H,,N.O,.S requires C, 62.7; H , 6.1; N, 10. AX. 
28 32 A 5 

■ , .' The ethyl l-(2-naphthylsulphonyl)piperazine-3-carboxylate 
used as a starting material uas prepared as; follows :- 

Using an analogous procedure to that described in Example 2, 
ethyl l-benzylpiperazine-2-carboxylate was reacted with 
2-naphthylsulphonyl chloride to give ethyl 1-benzyl-A- ( 2-naphthyl- 
sulphonyl)piperazine-2-carboxylate in 937. yield. 

l-Chloroethyl chlorof ormate (1.5 ml) was added to a solution 
of ethyl l-benzyl-A-(2-naphthylsulphonyl) P iperazin e -2-carboxylate (2.AA 
g, in 1,2-dichloroethane (50 ml) and the mixture was stirred and heated 
to reflux for A8 hours. The mixture was evaporated and. the residue was 
triturated under hexane. Methanol (50 ml), was added to the resultant 
gum and the mixture was heated to reflux for 2 hours. , The mixture was 
evaporated and the residue was , partitioned between methylene chloride 
and water. The organic phase was dried. (MgSO,) and evaporated. The 
residue was purified by column chromatography using increasingly polar 
mixtures of methylene chloride and methanol as eluent. There was thus 
obtained ethyl 1 - ( 2-naphthylsulphony 1 j piperazine-3-carboxylate as a gum 
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(1.55 g) 5 

NHR r Spectrum >l ( CDC1* ) 1.3 (t, 3H) , 2 . 65r3 . 0 : (m, 3H) p ;3i5 ,(mi 2H) f 3.75 
(m, 1H), 4.2 (q, 2H),'7.7 (m; 3H), 7.98 '(m f -3H), 8.35 (d, HI) . 

i ' t ■ ' - ( ; . M . ii b 
Example AS . • ^ £vL- v * ■ ic: 

Using an analogous procedure "'to 5 that described -in Example 14, 
l-(4-pyridyl)piperazine uas reacted uith l-(2-naphthylsulphonyl)- 
piperidine-3-carboxylic acid to give 1 - [ 1 - ( 2 -naphthylsiilphqnyl) - 
piperidinO-ylcarboriyl]^^ foam in 25* yield; 

NHR-Sp^ctrum (CD 3 Sbtb 3 ) 0. 95-T.'75 ^li^TStfjy 2'.3-2. 45 *(m,4 2H) V 2.6 (m„ v> 
1H), 3V5-3/75 (m f ; 8H), r 7V05 (d,' 2H)V '7/6-7.75 (m, 3H)cy 8.1 (m, 5H) , bY 
(sV lH). :, v^ -l-i'l" 1 . , ,f -.i ■ - \. ^•••v;:,' t^mo; 

r The' i-(2-naph'thylsulpho"nyl)piperidihe-3'-carboxylic acid used 

j- ! r - . , 

as a* starting material uas obtained as follovi:- .. . .: ' ^ : „'Ol! 

Using an 'analogous procedure to that described in Example 2, 
ethyl piperidirie-3-carboxylate uas reacted uith 2-naphthylsulphonyl 
chloride to give ethyl l-(2-naphthylsulphonyl)piperidine-3-carboxylate 
in 62% yield. •*' ' : - > «.:."■ . ■/, /. -r. u^li: 

A mixture of the material : so obtained (1.33 g) , -potassium 
hydroxide (0.43 g) and ethanol (17 ml) uas stirred and heated to 80°C 
for 4 hours. The mixture uas evaporated ; The^residue uas dissolved in 
uater (5 ml) and the solution uas acidified, by the addition of 2N 
aqueous hydrochloric acid. The resultant precipitate uas isolated, 
uasheduith uater and dried. There uas thus obtained 
~l-(2-naphthylsulphonyl)piperidirie-3-carboxylic acid (0.81 g); 
NHR Spectrum (C^SOCDj) 1.45-1.64 (m, 2H) , 1 . 8- 1 . 95 (m, 2H) , 2.25 (m, 
1H), 2.5 (m, 2H), 3.58 (m, 2H) , 7.72 (m, 3H), 8.15 (m, 3H) , 8.45 (d, 
1H). : • ( ' ■. • 

Example 46 * < " • 

Using an analogous procedure to that^ described in Example 1 
except that DHF uas used in place of methylene- chloride as the reaction 
solvent , l-(4-pyridyl)piperidine-4-carbonyl chloride uas^reacted uith 
1- (2-naphthylmethyl ) -2-oxopiperazine t ri f luoroacetate salt to give 
l-(2-naphthylmethyl ) -2-oxo-4- [ l-(4-pyridyl)piperidin-4-ylcarbonyl) - 
piperazine in 18% yield; 
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NHR Spectrum (CD 3 SOCD 3 ) 1.45-1.75 (m, AH), 2.85-3.05 (m, 3H), 3.3 (ra, 
211), 3.65-4.4 (m, 6H) f 4.75 (s, 211) p 6.8 (d, 2H) , 7.5 (m, 3H) , 7.8 (s, 
1H), 7.9 (d, 2H), 8.1 (d, 2H) ; 

Elemental Analysis Found C, 70.6; H, 6.7; N, 12.5; 
C 26 H 28 N 4°2 0.8H 2 O requires C, 70.5; H , 6.7; N, 12.6%. 

The l-(2-naphthylmethyl)-2-oxopiperazine tr if luoroacetate 
salt used as a starting material was obtained as follows:- 

Di-tert-butyl pyrocarbonate (7.75 g) was added portionwise to 
a stirred mixture 2 -oxopiperazine (3.23 g) potassium carbonate (4.46 
g), , tert -butanol (15 ml) and water (15 ml). The mixture was stirred at 
ambient temperature for 2 hours.. The mixture was- extracted with ethyl 
acetate. The organic phase was dried and evaporated. The residue was 
recrystallised from. ethyl acetate. There was thus obtained 
4-tert-butoxycarbonyl-2-oxopiperazine (5.31 g) , m.p. 157-159°C. 

Sodium' hydride (607. dispersion in mj neral oil , 0 . 145 g) was 
added portionwise to a stirred mixture of 4- tert -Kutoxycarbonyl-2- 
oxopiperazine (0.5 g) and DMF (15 ml) which had been cooled to 5°C. 
The mixture was stirred at that temperature for 1.5 hours. A solution 
of 2-bromomethylnaphthalene (0.552 g) in DMF (3 ml) was added dropwise. 
The mixture was allowed to warm to ambient temperature and was stirred 
for <18~ hours. The mixture was partitioned between methylene 1 chloride 
and water. The organic phase was dried (MgSO^) and evaporated. The 
residucwas purified by^ column chromatography using a 3:2 mixture of 
hexane and ethyl acetate as eluent. > There was thus obtained 
4- tert -butoxycarbonyl-l-(2-naphthylmethyl)-2-oxopiperazine as a gum 

(0.41 g). 

i A mixture of the material so obtained , trif luoroacetic acid 
(1.5 ml) and methylene chloride ( 10 ml) was stirred at ambient 
temperature for 18 hours. Water (0.5 ml) was added and the mixture was 
evaporated. There was thus obtained l-(2-naphthylmethyl)-2- 
oxopiperazine trif luoroacetate salt (0.4 g) which was used without 
further purification; ■ 

NHR Spectrum (CD 3 S0CD 3 ) 3.4-3.5 (m, 4!l), 3.9 (s, 211), 4.8 (s,^2H), 
7.4-7.6 (m, 311), 7.8-8.0 (m, 411). 
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l Example 47 ..... ; • ■ r .g. 'V \n v j . ** f j 

\ ^ r - * Using, an analogous procedure; to that, described in Example 20, 

2- [2- (2-naphthalenesulphonamidp) acecamido] -3h[ 1- (A-pyt idyl) piper idin-4- 
ylcarbonylaminojpropionic acidwas reacted rvith /,4-methylpiperidine to 
give N-(lT(4-methylpiperidin-l-ylcarbonyl)f2-:[l-(4-pyridyl)piperidin-A- 
ylcarbonylamino) ethyl] -2- (2-naphthalenesulphonamido) acetamide in 22X 
- yields j * ,i r.*-i; • • q- - • - - • v vd- -i, : , : :v! r n 3: IT 

j ^Example, 48 r ( . ■?-..-; ^v-ncd; :^ed --:??>3 -10 

jl/s i :^ Using; an analogous procedure- tto;, that described; in, Example ( ) 
2-[2-(.2;rnaphthalenesulphonamido)acetamido;J -3- | l-(-4.-pyridyl)piperidin-'<»- 

:vylcarbonylamino]propionicr acid vas reacted vith~>morpholine<to give 
< N-f lVmorpholinocarbonyl-2-(l-(4-pyridyl)pip t eridinrA-ylcarbonylamino)- 
ethyl).r2-T (2-naphthalenesulphonamido ) acetamide in -=36% yield . 

» Example 49 . m r: ; r f .-r. t t . q j.v :J r a i , _ 

r ; ocv£. Using an analogous procedure s to .that described in Example 1, 

l~(4-pyridyr)piperidine-r4-carbonyl chloride vas reacted, with 
l-(2-naphthylsulphonyl).-l ,.4-diazepane :to give si- (2-naphthylsulphonyl) - 
4- [l.(4-pyridyl)pip~eridin-4-ylcarbonyl]-l, 4-dia2epane; in f42Z yield, 
_vm.p. . 178-180°C; <«. jr . !*.*r , l I r ./ •"...*•<;,. 

, NHR- Spectrum (CDjSOCDy: + CD 3 Cp 2 D) 1 . 5-2,0 (ran 6H) , 3 - 15 (m, 1H) , 
3:3-3.6 (m, : 5H), -3.65 (m fi 2H) , . 3 . 75 1 (m ri 2H) , 3 . 85 (m, 1H) f >,A> 28 (m, ; ) 
2H),'7,25 (m, 1H) , 7. 75-8.0 (m p < 3H) 9J B. 15-8-4 (m f 5H), 8.6 (d, 111); 
Elemental Analysis Found C, 64.5; H t 6.2; N f 11:8; br: -v. . 
C 26 H 30 N 4°3 S '0.25H 2 0f requires C, .64.6; H, 6.3; N, ,11;6Z. . «; 

.. ■> 

, The l-(2-naphthylsulphonyl)-l,4-diazepane used as a starting 
material vas obtained. as follows:- : - _ • f 

■ 7 : A solution of 2-naphthylsulphonyl ..chloride c ( 2 . 26 - g) in 
methylene chloride. (5 ml) uas added to a,stirred solution of 
1 , 4-diazepane (otherwise known as homopiperazine 5 g) in methylene 
chloride (50 ml) uhich had been cooled to 5°£. The mixture vas stirred 
at ambient temperature for 2 hours. The. mixture uas ; partitioned 
between ethyl acetate and 2M aqueous hydrochloric acid . The, aqueous 
layer uas basified to pH13 by the addition of 10N aqueous sodium 
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hydroxide solution and extracted with ethyl acetate. The organic phas 
was washed uith vater, dried (HgS0 4 ) and evaporated to give the 
required starting material in 967. yield; 

NHR Spectrum (CD 3 SOCD 3 ) 1.6-1.75 (m, 2H), 2.6-2.8 (m, AH), 3. 2-3. A (m, 
AH), 7.6-7.9 (m,3H), 8.0-8.3 (n, 311), 8.5 (s, II!). 

Example 50 

A mixture of I - ( A -pyridyl) piperaz ine (0.136 g), 
2, A,5-trichlorophenyl A- ( 2 -naph thy 1 sulphonyl ) piperazine- 1-carboxylate 
(0.2 g) and DMF, (2 ml) was stirred and heated to 80"C for 24 hours. 
The mixture vas- cooled to ambient temperature and partitioned between 
ethyl acetate and water. The organic phase was washed with brine, 
dried (MgSO^) and evaporated. The residue was purified by column 
chromatography using a 19:1 mixture of methylene chloride and methanol 
as eluent. The oil so obtained was triturated under diethyl ether. 
There was thus obtained 1- ( 2 -naph thy 1 sulphonyl ) - A- [ A- ( A -pyridyl) - 
piperazin-l-ylcarbonyl]piperazine - (0. 139 g, 73%) m.p.- 210-212°C; 
NHR Spectrum (CD 3 S0CD 3 ) 2.9-3.05 (m, All), 3 . 1-3 . A (m, 12H) , 6.7 (d, 
2H), 7.7 (m, 3H), 8.1-8.3 (m, 5H), 8.A5 (s, 111); 
Elemental Analysis Found C, 61. A; H, 6.0; N, 1A.7; 

C 2A H 27 N 5°3 S re( l uires C ' 61:9 5 H » 5 ' 9? N ' l l5 ' 0X - " 

The 2, A,5-trichlorophenyl A-(2-naphthylsulphonyl)piperazine- 

1-carboxylate used as a starting material was obtained as follows:- 

2, A,5-Trichlorophenyl chlorof ormate (0.26 g) was added 
dropwise to a stirred mixture of l-(2-naphthylsulphonyl)piperazine 
hydrochloride salt (0.63 g) , triethylamine (0.AI g) and methylene 
chloride (10 ml). The mixture was stirred at ambient temperature for 
18 hours. The mixture was partitioned between ethyl acetate and 2N 
aqueous hydrochloric acid. The organic phase was washed with water anc 
with brine, dried (HgSO^,) and evaporated. ■ The residue was^purif ied by 
column chromatography using a 1:1 mixture of hexane and methylene 
chloride as* eluent. There was thus obtained the required starting 
material (0.32 g) ; . ; 

NMR Spectrum (CD 3 SOCD 3 ) 3.0-3.2 (m, All), 3.5-3.8 (m, AH), 7.65-7.8 (m, 
AH), 7.9 (s, I'll). 8.05 (m, 1H), 8.2 (m, 211), 8.A5 (s, III). 
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»rr vThe l-(2 T naphchylsulphpnyl)pipera2ine_hydrochloride salt used 
as. a starting, material vas-: obtained as 3 i ollovs : ? ; ,. f s, t - w ? » :y 

A solution; of : 2-naphthylsulphonyl n chlpride_. (6.12; g) in 
..methylene chloride, (20 ml) yas; added^ drppyise ^tp-a : stirred/mixture of 
1- tert -butoxycarbonylpipe razing . (5;g) , t triethylamine , (5. 63<sml) and 
methylene chloride (50 ml) vhich had been cooled in an ice-bath. The 
mixture uas stirred at 5° to 10°C for 4 hours. The mixture vas 
partitioned between; rethyl acetate ; and : 1H ^aqjueous .citric acid solution. 
: .The; organic-phase, *vas washed .vith water. ^andt v.ith. brine,c dr.i'ed (HgSO^) 
; and; evaporated. us.There^vas. thus; obtained,! 1- ( tgrt-butoxycarbonyl) -4-(.' 
h paphthylsulphonyl)piperazine ras .a, solid 3 .(.*;.• A V g) ,« m. p.j 174r.l76°C. 
i : 1 1 3 i - b « r! ? A., p or t i p h - ,( 0 . 2 .5 v g ) ,o f • ( t h e m a t e r i a L j s o^ o b t a i n e d / a s j suspended 

in^thyl tacetat.ev(20[,rnl ; ) : and^ thev mixture- uas^copled; in an. ice-bath. 
; Hydrogen. chloride : ;gas yas. led into : the mixture v for : 2Q minutes. The 

mixture, vas , evaporated. : < There 3 yas _ : thus r obtained !il0U [ :i ^ 
r ,. 1- ( 2rnaphthylsulphpnyl ) pipera2ine hydrochloride L salt .-(0 . 2 l i4 g ) ; 
NHR -Spectrum (CDjSOCDj) 3.,l r 3,3 s (m, ;8H) , l; fa7n/,;B5 (m, 3H) ,-8 .. 1 (d, 1H), 
8.15,-8-2 (m, 2H.); f / L 8 . 5 j (s, r 1H ) f 9 . 2-9 . 4 (s o>lH)... p:K _. - rsi; 

Example 51 .;■ . ( . -'?.vt- - ; f? ■-- ^ 

Using- an^ analogous procedure, to jthat r , described.iin /Example 1, 
] It (4-pyridyl)piperidine-A-parbonyl chloride vas reacted vith 
(2RSj5SR)-2 ,5-dimethyl-l.r (2 r naphthylsulphonyl)piperazine 7 to give ) 
(2RS , 5SR) -2 , 5 -dimethyl -1 7 ( 2-naphthylsulphpnyl) -4- ( 1- ( 4-pyridyl ) - 
piperidin-4-ylcarbonyl] piperazine in x 13% yield; %J ^ ' 
; NHR. Spectrum (CDC1 3 ) .0. 85- 1 . 03 (m, 3H) , , 1 . 1-1 . 4 (m i: 2H), 1.65-2.1 (m, 
4H), t2,,65 .(m, 1H), 2.90 (m, . 2H) , 7 3 . iB^m, : 1H) , .3 . 58 (m, 2H), V 3.89 (m, 
2H ) i .^-25 i(m, j2H) „ ; 6.,62 (d, 2H) ,,-,7.7 (m, 3H) , ,7 .95 (m, 3H) , ,8.25 (d, 
2H) : , 8.39:.(S„,1H); . , ; , :i : ;b , . .. 

Elemental Analysis Found £.,,5.8.7; H, 6 . 2 ;, j N r ,9 . 5 ^ \. 
C 27 H 32 N 4°3 S °- 9CH 2 C1 2~ requires C, 58.5; H, 6.0; . N, 9.8%., 

,The (2RS, 5SR).-2, 5-dimethyl- l.-f^-naphthylsulphonyljpiperazine 
used as a starting material vas obtained in 50% yield by the reaction 
of (2RS-,5SR)-27 5-dimethylpiperazine and 2-naphthylsulphonyl chloride 
using an analogous procedure. to that described in Example 2. 
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Example 52 

Using an analogous procedure to that described in Example 1, 

1- (4-pyridyl)piperidine-A-carbonyl chloride vas reacted with 
3-methyl-l-(2-naphthylsulphonyl)piperazine to give 3-methyl-l-(2- 
n a P hthyl S ulphonyl)-A-|l-(A-pyridyl)piperidin-A-ylcarbonyl]pipera 2 ine in 

322 yield; 

NHR Spectrum (CD3SOCD3 , " 100'C) 1 . 5-1 . 75 (m, 411), 2.A5-2.7 (m, 3H), 3.19 
(m, 111), 3.57 (m f III), 3.75 (m', 3H), A. 06 (d. III). *.52 (m, 1H), 6.65 
(d,'2H), 7.6-7.79 (m, 3H), 8.0-8.15 (m, 5H), 8.38 (s, 1H) ; 
Elemental Analysis Found C, 64 . 1 ; H, 6. A ; N , 11 . 3 ; 

C 26 H 30 N A°3 S °- 25EtOAc 0.15H 2 0 requires C, 64. A; H , 6 . A 7 ; N, 11.12. 

The 3-methyl-l-(2-naphthylsul P honyl)piperazine used as a 
starting material vas obtained in quantitative yield by the reaction of 

2- met.hylpiperazine and 2-naphthylsulphonyl chloride using an analogous 
procedure to that described in Example 2. : 

Example 53 

~~ ~ Using an analogous procedure to that described in Example 2, 

3- methyl-l-Il-(A-pyridyl)piperidin-A-ylcarbonyl]pipera 2 ine vas reacted 
with 2-naphthylsulphonyl chloride. The reaction mixture vas evaporated 
and the residue uas partitioned between ethyl acetate and 2N aqueous 
hydrochloric acid. The aqueous- layer vas basified to pHIA by the 
addition of ION aqueous sodium hydroxide solution and extracted with 
ethyl acetate. The organic phase vas dried (HgSOj and evaporated. 
There vas thus obtained 2-methyl-l- ( 2-naphthylsulphonyl ) -A- [ 1-(A- 
pyridyl)piperidin-A-ylcarbonyl)piperazine in 962 yield; 

NHR Spectrum (CD3SOCD3, 100'C) 1.5-1-75 (m, AH), 2.75-3.3. (m, 6H) , 
3.6-A.2 (., 611). 6.7 (d, 2H). 7.61-7.84 (m, 311) , 8. 0-8. 16 (m, 5H) , 8.A5 
(s, 1H); 

Elemental Analysis Found. C, 63 .2 ; II, 6.5; tJ, 11.1; 
C 26 H 30 N A 0 3 S 0.8M 2 0 requires C, 63.2; II, 6.5; N, 11.32. 

• * The 3-methyl-l-(l-(A-pyridyl)pi P eridin-A-ylcarbonylJ- 
piperazine used as a starting material vas obtained in 392 yield by the 
reaction of 1- ( A ; -pyridyl)piperidine-A-carbonyl chloride and 
2-methylpiperazine using an analogous procedure to that described in 
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Example 1. . . "? .«-.- «,■ ■■ 

. . ^ . • . i» : - .fill.,. 

Example 54 ' : r ; . v.: ^ ' ' J. v i 

" IJsing-an analogous procedure to that . "described , in Example l f 

• l-(ATpyri : dy.l)piperidine.4-carbonyl chloride uas reacted uith l-[(E)-4- 
chlorostyrylsulphoriyl)-3 : methylpiperazine. The reaction mixture vas 
evaporated, and; the residue uas partitioned, between, ethyl acetate and 2N 
aqueous, hydrochloric; acid. The aqueous layen uas. basified , to pH14 by 
the( addition, of s 10N aqueous, sodium hydroxide/solution and t extracted 
uith ethyl; 'acetate./. The. organic phase . vas . d£ied f: (MgS0 4 ) n and ) 
evaporated. The; residue uas purified by .column chromatography using 
increasingly- polar mixtures of : ethyl: acetate-and methanol as eluent. 

• There /vas thus obtained-. 4 - ( ( -4-chlorostyrylsulphonyl J -2-rmethyl-l- 
c I l-(4-pyridyl)piperidin-4-ylcarbonyl]pipera2:ine >in 242 ; yield; 

NHR Spectrum (00350003,1100-0 1.24j(d, 3H) „ t l . 6- 1 . 8 (m , ,4H) , 2.1 to 
3.05 (in, 5H), 3.22 (in, 1H), 3.45 (m, HI), 3.62 (m, 111), 3.84 (m, 2H) f 
4.12 (m, 1H), A. 6 (m t 1H) , 6.71 (d, 2H) f 7.14 (d, 1H) , *7. 4.2 ;(d, 1H), 
7.4-7,7 (m. ^H), 8.15 (d f 2H) ; , , „ : 
Elemental rAnalysis Found C, 57. 6; H, 6.2; r N, .10.5; , v r: 
C 24 H 29 C1N 4°3 °-5EtOAc 0 . 5H 2 0 : requires C, 57,. 6 ;j H,..6.3;.N, 10. 3Z. 

■ « --ir .The 1-1 (E)-_4-chlorostyrylsulphonyl]-3-niethylpipera2ine used 
as . a starting material uas obtained; in .,35% yield by the : reaction of 
2-methylpiperazine and ( E) -4-chlorostyrylsulphonyl chloride using an 
analogous procedure to } that described in , Example 2 . 

1. . » * 'I . ^ 
Example 55 f> 

= ~ J A mixture of 4-chlpropyrimidine hydrochloride (0.151 g), 
l-(2-naphthylsulphonyl)-4-(4-piperidinylcarbonyl)piperazine (0.387 g), 
triethylamine (0.202.g) and ethanol (5 ml) uas .stirred and cheated to 
reflux for 1 hour. The mixture .uas evaporated, and the . residue uas 
purified by column chromatography using a 19:1 mixture of methylene 
chloride and methanol as eluent. The solid so .obtained uas 
recrystallised from acetoni trile . There uas thus obtained . 
1- (2-naphthylsulphonyl) -4- [ 1- ( 4-pyrimidinyl ) piperidin-4.-ylcarbonyl ] - 
piperazine (0.135 g, 29X), m.p. 203-205°C; 
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NMR Spectrum (CD-jSOCD.,) 1.3B (m. 2H), 1.63 (m, 211). 2.8-3.1 (m, 7H) , 
3.5-3.8 (m, 4H). 4.3 (m, 2H), 6.75 (d, III) , 7.7-7.85 (m, 3H), 8.05-8.3 
(m, 4H) , 8.45 (m, 2H) ; 

'Elemental Analysis Found C, 61.4; H, 5.9; N, 15.1; 

C,vH--,M-0--S: 0.2H-0 -requires C, 61.5; H, 5.85; N, 14. 9X. 
2 4 2 7 5 J *■ 

The l-(2-naphthylsulphonyl)-4-(4-piperidinylcarbonyl)- 
piperazine used as a starting- material vas obtained as/ follows: - 

A solution of di-tert-butyl dicarbonate (10,9 g) in methylene 
chloride (50 ml) vas added dropuise to a stirred mixture of ethyl 
piperidine-4-carboxylate (7.85 g), tr iethylamine (10.1 g) arid methylene 
chloride (100 ml) which was cooled in an ice-bath. to a temperature in 
the range 5 to 10°C. The mixture was stirred at 5°C for 1 hour. The 
mixture was evaporated and the residue was partitioned between diethyl 
ether and a 1M aqueous citric acid solution. The organic phase was 
washed vith water and with brine, dried (MgSOJ and evaporated. There 
was thus obtained ethyl l-tert-butoxycarbonylpiperidine-4-carboxylate 

as an oil . • I • 

: ■ A mixture of the material so obtained, 2N aqueous sodium 
hydroxide 1 solution (50 ml) and methanol (125 ml) was stirred at ambient 
temperature for 1 hour. The mixture vas" concentrated' by evaporation of 
the! bulk of the methanol and the residue was partitioned between 
diethyl ether and 1M aqueous citric acid solution. The organic phase 
was washed with water and. with brine, dried (HgS0 A ) and evaporated. 
There was thus obtained i-tert-butoxycarbonylpiperidine-4-carboxylic 

acid (10.6 g, 92Z). 

N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide (2.5 g) was 

added to a stirred mixture of 1- ( 2-naphthylsulphonylJpiperazine 
(3.61 g; obtained by partitioning the corresponding piperazine 
hydrochloride salt between diethyl ether and 10N aqueous, sodium 
hydroxide solution and drying '( MgS0 A ) and evaporating the organic 
phase |, ! l-tert-butoxycarbonylpiperidine-4-carboxylic acid (3 g) and DHF 
(40 ml) which had been cooled In an ice-bath. The mixture was stirred 
at ambient temperature for 18 hours. The mixture was partitioned 
between ethyl acetate and water. The organic phase was washed with 
water and "with brine, dried (MgS0<) and evaporated. The residue was 
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»} purified by Tcolumn chromatography, using .ethyln.acetate : as*,eluent. There 
was .thus obtained ; 1- ( 2-naphthyl5ulphpnyl) T 4- ( i-,tert-butoxycarbonyl- 
piperidin-4-ylcarbonyl)piperazine (3.79. r ..g, f 5 ( 9X) f \ m.p.-j 195 r 197°C. 

A . mixture of a » portion , (1 -g) <of the ; materialise ;qbtained and 
trifluor.oa'cetic cacid t (5 ml) ;<was: stirred ; at; ambient ^temperature for 2 
hours. The mixture was partitioned between methylene chloride and 2N 

. r v aqueous\sodium { hydroxide' solution;. ;' The /organic*, phase vas washed with 

water dried' (MgSO^)^ and ; evaporated. ^ There, uas, thus < obtained 
al-(2-haphthylsulphonyl)-A-.(4-piperid (0.61 g, 

7977Z);iujr jm hfini r. el ;> :*.~-qo • f sew. , :. , aLi-JoH- ( ( *) 

NMR, Spectrum.* (CDjSOGD^ ) yl. 2 -1 . 5l (m, AH) ; , 2 ; 4-2 [ A 7.- (m, : 3H) 2 .8-3.1 (m, 
6H)-, 3.5-3.7 :(m,^4H), s 7. 6-7.8, (m, 3H) , *8-.'0-8.;3 (m, ;3H) , „8: 4 _> (s, 1H) . 

^Example : - 56 L i - ; • - lit . : .;; K "2- . .- s c. v «■„ : . : 

/ino * tui,r< Admixture of .2 T amino-4-chloro-6-methylpyrimidine (0. 143 g) , 
l-(2Tnaphthyisulphonyl)-4-(4-piperidinylcarbonyl)piperaz g) , 

triethyl-amine! .(0. lOlf-g) v and A .ethanol\ (5 ml) was" stirred !; and ^heated to 
reflux for 18 hours. The mixture was cooled to ambient .temperature and 
partitioned between ethyl acetate and water. -The „ organic phase was 
washed; t with, water, .dried (MgSO^ ) ,and^evapprated_.^ : . The- residue was 
triturated? under diethyl ether. There was? thus obtained : , v 
4- [ l-(2-amino^6Tinethylpyrimidin-4-yl)piperidin-4-ylcarbonyl] -l-(2- 
naphthylsulphonyl)piperazine (.0.29, g,. 582) . \ ^ 

NHR Spectrum ' (CDjSOCDj) 1 . 2- 1 . 45- (m,j 2H) , 1 .55, (m, 2H), ; 2.05 (s, 3H) , 
2.8-(m, 3H) r 2.9-3.2 (m, 4H), 3.5-3.7 (m, 4H) , 4.23 (m, 2H), 5.95 (d, 
3H), 7.7-7.85 (m, 3H), 8.2 (m, 3H) , 8.45 (s, 1H); 
Elemental/Analysis Found C , 60. 1 ; H , 6.4; N, 16.6; 
C 25 H 30 N 6°3 S °- 3H 2° requires C,,60.i; H , .6.1; N, 16 . 8Z . 

1 ' • . ;•; ■ 

Example 57 r. v / . t ... . ,r . 

A mixture o f, succ inimido 1 - ( 4-pyrimidinyl ) pi perid ine-4- 
carboxylate .(0.326 g), 1 - [ (E) - 4-chloros tyrylsulphonyl ] piperazine 
(0.4 g) and DMF (5 ml) was stirred at ambient temperature, for 16 hours. 
The mixture was ; parti tioned between ethyl acetate and water. The 
organic phase was washed with water, dried (HgSO^) and evaporated. The 
residue'was purified by column chromatography using a 49:1 mixture of 
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methylene chloride and methanol as .luetic The material so obtained 
vas recrystallised from acetonitrile . There was thus obtained 
l-[(E)-A-chlorostyrylsulphonyl)-4-(l-(4-pyrimidinyl)piperidin-4- 

ylcarbonyljpiperazine (0.133 g, 22%). m.p. 209-210*C; 

NHR Spectrum (CD 3 S0CD ? ) 1.3-1.6 (m, 211), 1.7 (m, 2H), 2.9-3.2 (m, 7H) , 
3.5-3.8 (m, 4H), 4.4 (m. 2H), 6.8 (d, 111); 7.4 (m, 4H), 7.8 (d, 2H), 
8.15 (d, 1H), 8.45 (s, 1H); 

Elemental Analysis Found C, 55.2; H, 5.5; N, 14.7; 
C H 26 C1N 5 0 3 S requires C, 55.5; H, 5.5; N, 14.7%. 

The succinimido 1 - ( 4-pyrimidiny 1) piperidine-4-carboxylate 
used as a starting material was obtained as follows:- 

Using an analogous procedure to that described in Example 32, 
4-chioropyrimidine hydrochloride was reacted with ethyl 
piperidine-4-carboxylate to give ethyl 1- ( 4- r yrimidinyl ) piperidine-4- 

ciarboxylate' in 46% yield.' 

A mixture of the material so obtained (0.5 g) , 2N aqueous 
hydrochloric acid (5 ml) and THF (15 ml) was stirred and heated to 
reflux for 18 hours." The mixture was evaporated and the residue was 
washed with ethyl acetate. There was thus obtained 
l-(4ipyrimidinyl)piperidine-4-carboxylic acid hydrochloride salt 

(0.49 g,' 95%); 

NMR Spectrum (CD3SOCD,) 1.6 (m, 2H), 2.0 (m, 2H), 2.7 (m, 1H) , 3.4 (m, 
2H), 4.5 (broad's, 2H), 7.2 (d, 1H), 8.3 (d, 1H), 8.8 (s, 1H). 

A mixture of the acid so obtained, N-hydroxysuccinimide 
(0.29 g), triethylamine (0.61 g), N- ( 3-dimethylaminopropyl) -N ' - 
ethylcarbodiimide (0.48 g)" and DHSO (10 ml) was' stirred at ambient 
temperature for 5 hours. The mixture was partitioned between ethyl 
acetate and water. The organic phase was washed with water, dried 
(HgS0 4 ) and evaporated. There was thus obtained succinimido 
-l-(4-pyrimidinyl)piperidine-4-carboxylate which was used without 

further purification.' 

The i-|(E)-4-chlorostyrylsulphonyl|piperazine used as a 

starting material was obtained in 42% yield by ' the reaction of 
piperazine and ( E) -4-chlorbstyrylsulphinyl' chloride using an analogous 
procedure to that described in Example 2. 
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Example 58 

"sing an analogous procedure to that described in Example 1, 
; W.4-pyridyl)piperidine-4-carbonyl chloride ,vas ;j reacted .with 

l-CA'-methylbiphenyl-A-ylsulphonylJpiperazine. to give , .' 

lr ( 4 -f -niethylbiphenyl.-4-ylsulph^onyl) -4- [ l-( 4-pyridy j l)piperidin-4- 

ylcarbpnyl Jpiperazihe in, 67*. yield, m.p. 2 i3-217 0 cT; , . Y ; 

NHR Spectrum (CO3SOCD3 + CD 3 C0 2 D) f ; 1 . 6- 1 . 85, (m, 4H) , 2.35 (s, 3H), 2.98 

(m, 1H), 3.-05-3.3 (m, 6H) , . 3 . 55-3 . 65 . (n,, .411) , , 3.J5, .<», 2H) , 6.95 (d, 

2H), 7.3 (d,.r2H), 7.55 (d,,2H),, 7.8 - 4H^; 8 . ^ ^2H) f 

Elementa l ^Analysis Eound C,..,65.0| H, .6.3: N, 10.8; ) 

C 28 H 32 N 4^3^ :.°V' 66I *2° re W ires ;C» 65.1; H,. 6.5;\n, .10.8?., M . 



J--vj 9 The 1 - plpA&sinf used as a 

• ! f? a fting material, was prepared .as, follows:- ,, . 

A_ solution of 4-iodophenylsulphonyl , chloride (5 g) in 
• methylene chloride, ( 15.0, ml ) ; was .added dropwise [~zo cx a stirred solution of 

^piperazine J7.1 g), in,. methylene chloride (50 ; . ml ),, which Jiad been cooled 
; in an ice bath. ; The mixture, was stirred at. ambient . temperature for 14 
hours. The mixture was extracted with 2N aqueous hydrochloric acid. 
-The, aqueous solution was washed, with,, ethyl , acetate,., basif ied by the 
addition of 2N aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The organic extract was washed .with water, dried 
(MgSO^) and evaporated. There was thus obtained , ) 

l-(,4-iodpphenylsulphonyl)piperazine (4.6 g), which was used without 
further, purification. ,. 

A mixture of the material so obtained (0.5 g), 4 r tolylboronic 
acid (0.19 g), 2H aqueous sodium carbonate solution (7.8 al), tetrakis- 
(triphenylphosphine)palladium(O) (0.1 g), ethanol (15 ml) and toluene 
(21 ml) was stirred and heated to reflux for 5 hours. The mixture was 
cooled to ambient temperature and partitioned between ethyl, acetate and 
water. The organic phase uas washed with water, dried., (HgS0 4 ) and 
evaporated. There was thus obtained . 1 -( 4 '-methylbiphenyl-4- 
ylsulphonyl)piperazine (0.43 g); 

NHR Spectrum (CD-jSOCD-jJ I 2.35 (s, 3H) , 2. 7-2.9 . (m, 8H), 7.35 (d, 2H), 
7.65 (d, 2H), 7.8 (d, 211), 7.95 (d, 2H). 
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Using an analogous procedure to thac described in Example 1, 
l_(4-pyridyl)piperidine-4-carbonyl chloride was reacted vith the 
appropriate 1 - ( phenylsulphonyl ) pipe raz ine . There were thus obtained 
the compounds disclosed in Table IV, the structures of vhich were 
confirmed by NI1R spectroscopy. Unless otherwise stated, the 
appropriate , l-(phenylsulphonyl)piperazine vas obtained from 
l-^-iodophenylsulphonylJpiperazine; using an analogous procedure to 
that described in the last paragraph of the portion of Example 58 vhich 
is concerned with the preparation of starting materials. 



Table IV 




-CO-N 



/ \ 



N — S,0 2 




| Example 59 


R 


1 m • P • 


Yield 


| Compound No. 




I (°C) 


(*) 1 


1 i a 


. 4- ( 4-bromophenyl) 


| 203-207 


54 | 


| 2 b \ 


4-(3, 5-dichlorophenyl) 


| gum 


13 | 


| 3 C I 


3-(4-chlorophenyl) 


| foam 


12 | 


1 ^ 1 


3-phenyl 


I gum 


12 | 




A-iodo 


glass | 


79 | 


1 6 f | 


4- ( 4-ethoxycarbonyl) - 
phenyl ) 


I gum •■ | 


:S | 


I l g 1 
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Notes v , • ; v 

- ;-,r. ' .. ; v p .•:>:■ n. 

a,- • The product 'gave the following NHR signals (CD 3 SOCD 3 + 
- CD 3 C0 2 D) 1/6-1.85 (my 4H) , ! >2 . 98 (m, 1H), 3.05-3.3 (m,; 6H)\. 3.55-3.65 
(m/i 4H) f 3;.93 (mr 2H) r 6.9 (d, <2H), 7 . 55-7.65-' (m, AH) f 7.8-7.9 (m, 4H) , 
8.1 *(d, 2H). v :«:',; . ; : ;.i v : v -■ r ■ i ; 

- -The r-( 4 '-btomobi phenyl- 4 vylsulphonyljpiperazine' used as a 
-starting material vas obtained from A-bromobiphenylvr^ That compound vas 
\' converted into- 4 '-bromb-4-biphenylylsulphonyl chloride' using analogous 
procedures to those descHbedUn'Note c*beldv. Table f III^in~Example 4 f j 
The material so obtained vas reacted vith piperazine using an analogoL 
procedure to that described sin Example 2. The required starting 
.material gave the following NHR signals (CD 3 SOCD 3 ) 2.7-2.8 (m, 4H), 
2.8-2.? (m, 4H), 7 . 75. (d,_4H) , 7.8 (d, 2H) , 7 ,95 (d, 2H)._ 

.• • • \ 

b - T^e product gave the following NMR signals (CD 3 SOCD' 3 ) 

1.5-1.75 (m, 4H). 2.8-3.15 (m, 7H), 3 . 55-3 4 65 '(m, 4H), 3.8 (m, 2H), 6.7 
(d, 2H), 7.55 (t, 1H), 7.7 (d, 2H), 7.8-7.95 (m f 4H) , 8.1 (d, 2H). 

The starting material 1- (3 ' , 5 '-dichlorobiphenyl-A- 

ylsulphonyl)piperazine gave the following NHR signals (CD.jS0CD 3 ) 
2.7-2.8 (m, AH) , 2.8-2.9 (m, 4H),-7.65 (t, 1H) , <>7 . 75-;7 . 85 (m, 4H) , 8.0 
(d, 2H). . ! .... . 

- • 1 . I ' 

c - . The product gave the following NMR signals (CD 3 SOCD 3 ) 

1-55-1.75 (m, AH), 2.-7-3.05 (m f 3H) f 3.05-3.15 (m, 4H), 3.55-3.6 (m, 
4H), 3.6-3.75 (m, 211), 6.7 (d, 2H), 7.5 (d, 2H), 7.65-7.8 (rn, 4H), 7.92 
(m, 2H), 8.1 (d, 2H). 

The starting material 1- ( 4 ' -chlorobiphenyl-3-ylsulphonyl ) - 
piperazine uas obtained by the reaction of 

l-(3-bromophenylsulphonyl)piperazins. (obtained by the reaction of 
piperazine and 3-bromophenylsulphonyl chloride) and 
4-chlorophenylboronic acid using, an analogous procedure to that 
described in the last paragraph of the portion of Example 58 which is 
concerned vith the preparation of starting materials. 1 The required 
starting material gave the following NHR signals (CD 3 SOCD 3 ) 2.7-2.8 (m, 
4H), <2.8-2.9 (m, 4H), 7.6 (d f 2H), 7.7-7.8 (m, 5H) , 8.05 (m, 1H). 
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d. The product gave the following HMR signals (CD 3 SOCD 3 ) 1.6-1.8 
(m, 4H), 2.98 (m, 1H), 3. 1-3.3 (m, 6H), 3 . 55-3 . 65 '( m , 4H) , 3.95 (m, 
2H), 6.95 (d, 2H), 7.4-7.55 (m, 3H), 3.65-3.8 (m, 4H), 7.92 (m, 2H) , 
8.1 (d, 2H). 

e. The product gave the following NMR signals (CD 3 SOCD 3 ) 
1.41-1.64 (m, 4H), 2.82-2.91 (m, 7H), 3 . 54-3 . 62 (m , 4H) , 3.89 (d, 2H) , 
6.78 (d, 2H), 7.49 (d, 2H) . 8.02 (d, 2H) , 8.10 (d, 2H). 

f. The product gave the following NMR signals (CD 3 SOCD 3 ) 
1.28-1.68 (m, 7H), 2.76-3.07 (m, 7H), 3.49-3.75 (m, 4H), 3.8-4.07 (d, 
2H), 4.42-4.43 (m, 211), 6.76 (d, 2H), 7.8-8.2 (m, 10H). 

Tlie starting material 1- ( 4 ' -ethoxycar bonylbiphenyl-4- 
ylsulphonyl)piperaziiie was obtained as follows: - 

A mixture of 1- ( 4- iodophenylsulphonyl ) piperazine (5 g), 
bis(tributyltin) (11 ml), tetrakis(triphenylphosphine)palladium(0) 
(0.16 g) and toluene (200 ml) was stirred and heated to 120"C for 36 
hours. The mixture was cooled to ambient temperature and filtered. 
The filtrate was evaporated and the residue was purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and methanol as' eluent. The material so obtained was^ dissolved in a 
mixture of methylene chloride (20 ml), methanol (5 ml) and water (0-2 
ml). Potassium fluoride (3 g) was added and the mixture was stirred at 
ambient temperature for 1 hour. The mixture was partitioned between 
methylene chloride and'water. The organic phase was washed with water, 
dried (rigS0 4 ) and evaporated. There was thus obtained [ 4- ( piperazin- 1- 
ylsulphonyl)phenyl) tributyltin ( 1 . 5 g). 

A mixture of the material so obtained, ethyl 4-iodobenzoate 
(1.6 g), tetrakis(triphenylphosphine)palladium(0) (0.034 g) and toluene 
(50 ml) was stirred and heated to reflux for ,72 hours. The mixture was 
evaporated and the "solid residue was washed with a 97:3 mixture of 
methylene chloride and methanol . There was thus obtained 
l-(4'-ethoxycarbonylbiphenyl-4-ylsulphonyl)piperazine (0.76 g) ; 
NMR Spectrum , (CD 3 S0CD 3 ) 1.3-1.43 (t. 3H), 3.07-3.37 (d, 8H), 4.27-4.44 
(m, 2H), 7.65-7.97 (m, AH), 7.97-8.15 (m, 4H). 
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g. The product gave the following NHR signals (CD^OCD^, 100°C) 

1.57-1.78' (ni,' 4H) , 2.7W.08 (m/ 3H)V 3". 08-3 ! 18^(t, 4H), 3.55-3.68 (t, 
3.75-3.82 (t.lH), 3. 85 ! (c, 1H) , 61 74 (d, 2H) , 7.85-8.02 (m, 8H), 
Si 14 (m, 2H).' • >r •■ ' ' Z ' • «• *' ' 

The l-(4 '-cyanobiphenyl-4-ylsulphonyl)piperazine used as a 
. s t^ r 5 in S material was obc a in ed by the reaction of [ 4- (piperazin- 1- 
1 y lsul P h onyl)phenyl ; )tributyltin and 4-i'odo'b l enzohitrile using an 
analogous procedure to that described in Note f immediately above 

} h V ; The P roducc 8 a ve^ the follouing NHR signals (CD 3 SOCp 3 , 100°C' ) 

' r -53-l ; 8 (mV AH) t 2 . 65-3 . 08' : (m# 3H) , 3 . 08-3 . 20 ( t , ^ AH) , 3 ,54-3 . 65 (t,\l 

AH), 3.84 (t, 1H)7 3.90 (t, III)* 6:75-6.85 (d, 2H)i 7.58 (t, 1H), 

7 * 7 " 7 .* 9 i m / 4H) ' 7 - 95 7 8 -08 (■', 2H), 8.08-8.18 (m, 2H)i 

The l-(3 ' , S '-dicblorobiphenyl-j-ylsulphonylJpiperazine used 

as a starting material vas obtained as follows:- 0 

Using analogous* procedures to those described in the portion 
of Example 58 uhich is concerned v/ith the preparation of starting 
materials, piperazine vas reacted with 3 - b roroop'H enyl s ul phony 1 chloride 
to "give l-( J-bromophenylsuiphonyl) piperazine uhich, in turn? 'vas 
reacted vith 3 , 5-dichlorophenylboro^nic acid to give 1 — r 3 ' , 5 '-dichloro- 
bipheriyl-3-ylsulphonyl)piperazine in 29% yield; 

NHR Spectrum (CD^SOCDj. 1 00 ° C) 2 1 7 - 2 . 8 5 ( m , AH ) , 2"! 9 5 - 3 . 05 (ra. 4H) , 
7.58 (t, 1H), 7' : 6a-7.85 \m f 4H), 7. 91-8: 05 (m, 2H). : 

i. The product gave the following NHR signals (CD^SOCD^ ; 100°C) 

1.5-1.75 (m, ; 4H), 2.75-3.04 (m, 5H) , 3 . 05-3 . 17 (t, AH), 3.53-3.65 (t, 
AH), 3.75 (t/ lH), 3.81 (t, 1H), 6.69 (d/ 2H) , 7 . 88 (d I 2H) , 7 . 93-8 . OA 
(d, 4H), 8,1 (d, 2H), 8.3 (d, 2H) . 

The l-(4'-nitrobipKenyl-4-ylsulphonyl)piperazine used as a 
starting material vas obtained by the reaction of 
I A-(piperazin-l-ylsulphonyl)phenyl] tributyltin and 

l-iodo-4-nitrobenzene using an analogous procedure to that described in 
Note f immediately above. 

J- The product gave the folloving NHR signals {CD^OCD^; 100°C) 

1 . 53-1 . 77 (m, AH) , 2.61-3.06 (m, 3H), 3.11 (t, AH) , 3.58 (t, AH), 3.75 
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(t, HI), 3.86 (t, 1H), 6.73 (d. 2H), 7.58 (d, 3H). 7.82 (m, AH) , 8.12 
(d, 2H). 

The i-(4'-chloro-2'-nitrobiphenyl-4-ylsulphonyl)piperazine 

used as a starting material vas obtained by the reaction of 
(A-(pipera Z in-l-ylsulphonyl)phenylltributyltin and 2-bromo-5-chloro- 1- 
nitrobenzene using an analogous procedure to that described in Note f 
immediately. above. 

Example 60 ( 

Using an analogous procedure to that described in Example 1, 
l-(4-pyridyl)piperidine-4-carbonyl chloride was reacted with l-[4-(2- 
pyridyDphenylsulphonyllpiperazine to give 1-| 4- (2-pyridyl) phenyl- 
sulphonyl ] -4- | 1 -( 4-pyridyl ) piperidin-4-ylcarbonyl I piperazine^ *" ^ 

yield, m.p. 224-226°C; 

MMR Spectrum (CD-^CX^) 1 .35- 1 . 65 (m. 411), 2.75-3.05 (m, 7H). 3.5-3.7 
(m,.4H), 3.88 (m,-2H), 6,75 (d, 211),, 7.45 (», 1H).. 7.8-8.0 (m, 3H) , 
8.05-8,15 (m, 3H), 8.35 (d, 2H), 8.72 (m, 1H); 
Elemental Analysis Found C, 62.7; ".5-9; N, 14.0; 
C,.H- a N c O,S 0.5H,0 requires C, 62.4; H, 6.0; H, 14. OX. 

The i_(A-(2-pyridyl)phenylsulphonyllpiperazine used as a 

starting material was obtained as follows: - 

A mixture of I - ( 4- iodopheny 1 sulphonyl) pi perazine (0.48 g), 
(2-pyridyl)tributyltin. (1.18 g) . tetrakis( triphenylphosphine)- 
palladium(O) (0.1 g) and toluene (15 ml) was stirred and heated to 
reflux for 18 hours. The mixture was evaporated and the residue vas 
purified by column chromatography using increasingly polar mixtures of 
methylene chloride and methanol as eluent. There vas thus obtained 
l-(4-(2-pyridyl)phenylsulphonyl)piperazine (0.439 g); 
WBR Spectrum (CD3SOCD3) 2,65-2.8 (m, 4H), 2.8-2.9 (m, 4!!), 7.45 (m, 
1H), 7.8-8.1 (m, 3H), 8.35 (d, 211), 8.73 (m, HI). 



Example 61 

A mixture of 2-ethoxycarbonyl-4- ( 2 -naphthylsulphonyl ) - 1- 
|l-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine (0.67 g), 2N aqueous 
sodium hydroxide solution (2.5 ml) and methanol (10 ml) vas stirred at 
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ambient temperature for 3 hours. The mixture vas evaporated and the 
residue vas dissolved in uater (10 ml). 1 v The solution was acidified by 

the addition of acetic acid. The precipitate was isolated '"and dried. 

; *■ ; ■ i nc;i , ; uz ; \ -■ •■ 'viis;':' i >o\j ■. ■, , • ' : ~ ■ ' f - * * • t ■ v r 

There vas thus obtained 2 -car boxy- A- ( 2 -napK thy 1 sulphonyl ) - 1 - [ 1- ( 4- 

:r * r: '' ''Ji*-'i ' : . f ^ii"? ,\ , ^ o v^v i - - - J, . c t .... - r - 

pyridyl)piperidin-4-ylcarbonyl] piperazirie' (0.47 g) r , m/p. 225-22B°C 

(decomposes); 1 . - , 

NHR Spectrum (CD 3 SOCD 3 + CD^Op, 100°C) 1.55-1.9 (rnV 4H)V^2- 45-2. 55 

(m, 1H), 2. 65-2 . 75 (m, 1H), 2.9-3.05 (m, lHf, vr 3 1 1-3.A (m, r 3H) , 3.7 (m, 

1H), 3.92 (m, 2H), A. 07 (m, 1H), 4.25 (m, 1H) , 4.98 (m, 1H) , 6.9 (d, 

.2H)., 7.6-7.8 t (m, 311), 7.95-8.2 (m, 5H) f 8.4 (d, 1H)°JLJL^. * v . ^ 

ElementaV Analysis ' Found % c'!' 58?4 ^H/ 1 5.8 ; N 1 /' lb n :3; U 

Cn^H OQ N,0cS i.5H,0 requires t, 'sV. 3; 5 1 ! 8^ 10 . 45Z^ ^ 

,;,26v28;;,4, f 5 2. , f , CJ s.n^,^,.^ 

Using an analogous procedure to that described in Example l f 
1 - ( 4-pyridyl) pi peri dine -*4 -car bony 1 chloride vas ' reacted-vith 1 ethyl 
l - ( 6-chloronaphth-2-ylsulphonyl) pipera2ihe-3-C'arboxylati3 , to 1 give 
4-(6-chloronaphth-2-ylsulphonyl) -2-ethoxycarbonyl-l- [ 1 - ( 4-pyridyl ) - 
piperidin-4-ylcarbonyl ] pi'perazine in 372 yield; 1 - . > 

NHR Spectrum (CD 3 SOCD 3> 100°C) 1.2 ( t 9 U 3H ) , 1 . 5- 1 \ 8 (m / ; 411) , 2 . 6 (m, 
1H), 2.8 (m, 1H), 2.85-3.05 (rn, 4H) , 3 . 65-3 . 85 (m, 3H) , 4.05-4.25 (m, 
4H) f 5^1 (m/ 1H) , 6/7 '(d, 2H), 1 7V65 f (m, ^H) , ? 7 . 8 ^ (m, 1H), 8.1-8.25 (m, 
5H) f 8.45 (d, 1H); ] 

Elemental Analysis Found C t 58.5; H/5.6; N f 9:6; ^1 
C 28 H 31 C1N 4°5 S F ec l ui3:es C ' 58>9; H » 5-5; ; N f 9.8X. : ^ 

The ethyl 1 - ( 6-chloronaphth-2-ylsulphonyl ) piperazirie-3- 
carboxylate used as a starting material vas obtained iri l 78Z yield from 
ethyl 1 -ben zylpiperazine-2-carboxy late and 6 -chl o r on aphthl- 2 -yl sulphonyl 
chloride using analogous procedures to those described in" the portion 
of Example 44 vhich is concerned vith the preparat ion^of starting 
materials . 
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Example 63 

Using an analogous procedure to that described in Example 61, 
4-(6-chloronaphch-2-ylsulphonyl) 7 2-ethoxycarbonyl-l-|l-(4-pyridyl)- 

piperidin-4-ylcarbonyl]piperazine uas hydrolysed to give 2-carboxy-4- 
(6-chloronaphch-2-ylsulphonyl)-l-[l-(^Py"dyl)piperidin-A-ylcarbonyl]- 

piperazine in 907. yield, m.p. 215-220'C (decomposes); 

NHR Spectrum (CD 3 SOCD 3> 100'C) 1.5-1.8 (m, 4H) , 2 '. 7-3 .05 (m, 5H) , 

3.6-3.85 (m, AH). 4.1 (m, 111), 4.25 (m, 111), 4.95 (m, 1H), 6.7 (d, 2H) , 

7.65 (m, III), 7.8 (m, 111), 8.05-8.25 (m, 5H), 8.45. (d, LH); 

Elemental Analysis Found C, 56.7; H , 5.0; N, 9.9; 

C 26 H 27 C1N A 0 5 S 0.5H 2 0 requires C, 56.6; H, 5.1; N, 10.15Z. 

Example 64 

A mixture of 2-carboxy-4- (2-naphthylsulphonyl) -1- [1- ( 4 ~ 
pyridyl)piperidin-4-ylcarbonyl|piperazine (0.11 g) , piperidine (0.064 
ml),.N-hydroxybenzotriazole (0.029 g), M, M-dicyclohexylcarbodiimide 
(0.054 g), DHF (2 ml) and DMS0. (2 ml) uas stirred at ambient 
temperature for. 18 hours. The, mixture was partitioned between 
methylene chloride and water. The organic phase was dried (MgSOJ and 
evaporated. The residue was purified by column chromatography using 
increasingly polar mixtures of methylene chloride and methanol as 
eluent. There was thus obtained 4- ( 2-naphthylsulphonyl ) -2-piperidino- 
carbonyl-l-[l-(4-pyridyl)piperidin-4-ylcarbonylJpiperazine as a glass 

(0.063 g); 

NHR Spectrum (CD3SOCD3 ♦ CD 3 C0 2 D, 100'C) 1.2-1.8 (m, 1011), 2.7-3.05 (m, 
3H), 3.12 (m, 2H), 3.25-3.4 (m„ 5H) , 3.65 (m, 111)^, 3-75-4.0 (m, 4H), 
5.2 (m, 1H), 6.85 (d, 211) , 7 . 6- 7 . 75 .( m, 3H) , 7.95-8.1 (m,.5H), 8.35 (d, 
111); 

Elemental Analysis Found C, .63.6; H, 7.0; N, 12.0; 

C, Hi, N e 0, S. 0.5H-0 requires C, 63.7; II, 6.5; M , 12.0%. 
313754' I 

Example 65 >->.-,.: > ■>■ 

' . A mixture of I - ( 2-naphthylsulphonyl ) -4- ( I - ( 4-pyridyl) - 

piperidin-4-ylcarb 0 nyl|piperazine-2-carboxylic acid (0.121 g) and 

thionyl chloride (0.2 ml) was stirred atambient temperature for 1 

hour. The" mixture was evaporated and methylene chloride (8 ml) and 
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piperidine (0.23 ml) uere added in turn to the residue. The mixture 
was stirred at ambient temperature for 2 hours. The mixture was 
parti tioned~betveen methylene chloride : arid k vater; The organic phase 

.: .: / ' j ( ■ i- \ - i ! - ] - I v >■■ r , : i *r e, - ■ v , • . . - _ . .. < t . , .. ,j , , ■ . , , . , r . . 

vas dried (MgSO^j and ievapdrated . 1 The residue'uas { purif ied by column 
chromatography using v increasingly x polar v mixtures of 'methylene chloride 
and methanol as eluent. There vas thus "obtained f ^ Cjn ^ j;r -^ ; 
l-(2-naphthylsulphonyl) -2-piperidihocarb6nyl i 4- fl- (4-pyridyl ? )piperidin- 
4-ylcarbonyI) piperazine as a glass (0 . 06 l^ g ); - .•«./.:■ ? i'Ji: 1 
NMR Spectrum ( CO^OCDj f V CD 3 C0 2 D )' 1 1 . 2 - 1 .V( m / H 1'0H )*/ 2.9-3 :*3 *(ni f 6H), 
3:45-3.75 5 (W/Uh)," 3.9-;a:2 (m, C W), 4 - W %f 1H)% ^5 .0 (m^lH) , 6.8 (d ) 
2H), 7.6B,(m^-3H)/' 6:0^8.2 (m/%H), 8 ; i T 3S' '(dMH 
Elemental' Analysis Found C, 62.5;*" H; 6. A; N, 11/7;°.* ' ' c H 
C 31 H 37 N 5°4 S H 2° rec i uires c » 62 - 7 ? H» 6.6; N f 11. 8Z. 

Example 66 ' " : — ■.■»..- ^ s 

' ' Using an analogous procedure to~ that described irr Example l f 

1- ( 4-pyHdyl)piperidine-4-carbonyl chloride vas reacted vith 

2- behzyi-l -(2-Inapfithylsulphonyl) piperazine' to ^ give 2-benzyl-l- (2- 
naphthyisuipHonyl)-A-( l-(4-pyridyl)piperiain-4-yicarbonyl] piperazine in 
702 yield; m.p.' 186-188°C; ' : - ^X:i^ D; v ; (i; ^ 

x NHtf 'Spectrum J ( CD3 SOCD3 ) 1.6 (m'/ r '4H); 2:7 * (rri, 3H), 3 : :H' : (m? c >*H)\ 3.9 (ra, 
'4H) ', X '4 l :2°(<i, "2H); : . J 6\6 (d,' 311)? 7.2 ?d, 5H), 7;7 (nf; 3H) f v 8. f x (m f 5H) f 
8.5 "(s/ V lH) ! - ,[ h&, <' ■ ^ - ' ^ j 

Elemental' 'Analysis Vound C, 67.9; H, 6.3; "N, 9.8; ;vro 

C 32 H 34 N 4°3 S °- 6H 2° requires C, 68.0; H, 6.3; N, 9.9*. S - -'■'*') 
M ' / - • ■ • ' 1 - '"- ■ " : ". -■. - , ' 

ThW 2-benzyl-l-(2-naphthylsulphonyl)piperazine used' as a 
starting material vas obtained as follovs:'- c » ; - 

N»Hetliylinorpholine (3.12 ml) vas added to a stirred mixture 
of tert -bu toxyca'r bony 1 -PL- phenylalanine (3 g) y N-benzylglyc'ine ethyl 
ester ( 2 . 18' g ) , ' N-hydroxybenzotriazole (1.26" g) and DHF (50 ml) vhich 
had been cooled to 0°C. The mixture vas stirred at 0°C for 30 minutes 
and at ambient temperature for 16 hours. The mixture:! vas- filtered and 
the filtrate vas evaporated. The residue vas' partitioned between ethyl 
acetate and vater. The organic phase vas vashed^vith vater, ; -dried 
(HgSO^) and evaporated^ The residue vas purified by column . 
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chromatography using a 5:1 mixture of hexane and ethyl acetate as 
eluent to give a solid (3.7 g). 

A mixture of the material so obtained and a 4H solution of 
hydrogen chloride in diethyl ether was stirred at ambient temperature 
for 16 hours. The mixture was evaporated to give phenylalanyl-N- 
benzylglycine ethyl, ester (2.65 g); 

NHR Spectrum (CD 3 SOCD 3 ) 1.2 (m, 2H), 3.1 (t, 2H), 3.6 (m, AH) , 4.1 (m, 
2H),..4.6..(m, .2H), ,7.2 (m, 10H), 8.4 (s, 2H).,, 

A mixture of a portion (0.5 g),of the material so obtained, 
N-methylmorpholine (0.15 g) and a 0.1M solution of acetic acid in 
sec-butanol (25 ml) was stirred and heated to reflux. for 3 • hours . The 
mixture was evaporated and ;the residue was partitioned between 
methylene chloride and water. The organic phase was. washed with water, 
dried (HgS0 A ) and evaporated. The residue was. purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and methanol as eluent.. ■• There was thus obtained 1 , 3-dibenzyl-2 , 5- 
dioxopiperazinef (0.29 g), m.p. 173-174'C. _ 

. After repetition of the previous reaction , a, mixture of 
l,3-dibenzyl-2,5-dioxopiperazine (1.6 g) , boron trifluoride diethyl 
ether complex (0.1 g) and THF (5 ml) was stirred and heated, to reflux 
for 15 minutes. The mixture was cooled to ambient temperature and 
borane dimethyl sulphide complex (0.04 ml) was added; dropwise. The 
mixture .was stirred at ambient temperature for 30 minutes. The mixture 
was evaporated and, the residue was heated to. 100TC for 5 minutes. A 6N 
aqueous hydrochloric acid solution (1 ml ). was added and the mixture was 
heated to reflux for 1 hour.; The mixture was cooled to 0°C and a 6N 
aqueous sodium hydroxide solution (1.5 ml) was added. The mixture was 
partitioned between methylene chloride. and a saturated aqueous 
potassium carbonate solution. The organic phase uas washed with water, 
dried (MgSO^) and evaporated. The residue uas purified by column 
chromatography using increasingly polar mixtures of methylene chloride 
and methanol as eluent. There was thus obtained 1 , 3-dibenzylpiperazine 
(0.29 g). 

. A solution of the material so obtained in methylene chloride 
(3 ml) was added dropwise to a stirred mixture, .of- 2-naphthylsulphonyl. 
chloride (0.257 g), triethylamine (0.7 ml) and methylene chloride (5 
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ml) uhich had been cooled to 0°C. The mixture was stirred at ambient 
^temperature! for*16 hours. r -The mixture uas evaporated- and 'the residue 
was partitioned between methylene -chloride and water. : The organic 
• phase uas Uashed 'uith uater.^'dried ^HgSO^' ) and evaporated. The residue 
'uas purified by column chromatography ' us ing'- ■ int r'eas ingly « polar mixtures 
'•.of methylene chloride' and; methanol as"eluent. The re < uas thus obtained 
2, 4-dibenzyl-l-(2-naphthylsulphonyl)piperazihe (0i37 g);-' ' 
NHR Spectrum (CD 3 SOCD 3 ) 1 . 8 ■ (nr, ' 2H) , 2, 6 ; (»/• 3H) * 3 :j£ (m, ;2H) , 3.45 (d, 
1H), 3.75 (d, 1H)',- '4.1; (s y lH),:.6.95.(m,.2H); 7.1. (n., 3H),<7.25 (s, 
5H), 7175 (m,-3H), 8 U. . (m?) 311) , - 6 1. 5 . ( s t u 1H) y i » ( ^ 

ui:.', ■: .• • • A 'mixture - O f ;">the' material so obtained, ,102 < <. > ' 
• palladium-o'ri-carbon. catalyst (0.23 .g) . and methylene chloride (50 ml) 
<■>' uas stirred under, an atmosphere , of thydrogeff -for 24 - hours : iv - 'The mixture 

uas. filtered and -the filtrate uas evaporated.- The residue uas purified 
i by column! chromatography using a 99 : 1 mixture of methylene chloride and 
methanol' as "eluent.- There uas thus obtained'" ■•?;■-.>'■ 
2-benzyl-l-(2-naphthylsulphonyl)piperazine (0.08 g)'. 

NHR Spectrum (CD 3 S0CD 3 ) 2 ! . 4-2 . 8 (m, 4H), 3.1-3V4 (m, 3H), 3^6 (d, 1H) , 
4,0 (t.MH)-, 7.2 (m, 5H);-7.7 (m, 3H), 8.1 (m,3H), 8.4 (s, 1H). 

- • < ' : ..- ■/ ,j - - ■ 

■ Example- 67 • -. : ( ... - 

' . Using an analogous procedure to that described) in Example 2, 
2-amino-N- [ l^piperidlnocarbonyl-2- [ 1 - ( 4-pyridyl ) piperidin-4-ylcarbonyl- ) 
amino) ethyl Jacetamide hydrochloride salt uas reacted uith (E) -4-chloro- 
styrylsulphonyl chloride to give 2- [ (E) -4-chlorostyrylsulphonamido] -U- 

{l-piperidinocarbonyl-2-[l-(4-pyridyl)piperidin^4-ylcarbonylamino)- 
ethyl) acetamide as a gum (0. 1 g, 16%) ; . 5 r»-.. 

NHR Spectrum (CDC1 3 ) 1.4-2.1 (m, 10H), 2. 45- (m, 1H) , 2 . 6-3 . 1 (m, 2H), 

3.4-4.0 (m, 10H), 5.1 (m, III), 6.7 (d, 2H), 6.85 (d, 1H), 6.95 (m, 1H) , 

7.2-7,55 (m, 6H), 7 . 65 ' ( d , 1 11 )' 8.22 (m, 2H); < . ,, 

Example '68 ' . ' ' , • 

■ i* ' Using an analogous procedure to that described in ; Example 2, 

2-amino-N- { 1 -piper idinocarbony 1-2- [ 1 - ( 4 -pyridyl ) p ipe r idin- 4-ylcarbonyl- 
amino J ethyl) acetamide hydrochloride salt vas reacted uith 
3 , A-dichlorophenylsulphonyl chloride to give 



WO 96/10022 



PCT/GB95/02285 



- 121 - 

2-(3 ( 4-dichlorophenylsulphonamido)-M-(l-piperidinocarbonyl-2-[l-(4- 
pyridyl)piperidin-4-ylcarbonylamino|ethyl)acetamide as a gum (0.17 g, 
27%); " 

NMR Spectrum (CD 3 _SOCD 3 ) 1.4-1.8 (m, 10H) , 2.35 (m, 1H) , 2.88 (in, 2H), 
3.02 (m.'lH), 3.15-3.5 (m/sH), 3.55 (d, 1H), 3.9 (m, 2H) , A. 85 (n f 
1H), 6.8 (d, 2H), 7.7-7.9 (m, 3H), 8.0 (d, 111), 8.05 (d, 1H), 8.15 (m, 
3H); 

Elemental Analysis Found C, 49.9; II, 5-4; N , 12.5; 
C 2 7 H 34 C1 2 N 6°5 S 0V4CH 2 C1 2 requires C, 49.9; H, 5.2; N, 12. 7Z. 

Example 69 

Using an analogous procedure to that described in Example 56, 
4-chloropyrimidine was reacted with 1- (6-chloronaphth-2-ylsulphonyl) -4- 
(4-piperidinylcarbonyl)piperazine. The precipitate which was deposited 
when the reaction mixture was cooled to ambient temperature was 
isolated and recrystallisod from acetonitrile . There was thus obtained 
l-\6-chloronaphth-2-ylsulphonyl)-4-jl-(4-pyrimidinyl)- 
piperidiin-4-ylcarbonyllpiperazine in 607. yield, m.p. 218-219°C; 
NMR Spectrum (CD 3 SOCD 3 ) 1.25-1.5 (m, 2H) , 1.62 (m, 211), "2.8-3.1 (m, 
711), 3.5-3.75 (in, 411), 4.32 (m, 2H), 6.75 (m, 1H), 7.7 (m, 1H), 7.85 
(m, 1H), 8.15 (d, 111), 8.2 (d, III), 8.28 (m, 311), 8.45 (s, 1H), 8.5 (s, 

1H); . , .. . 

Elemental Analysis Found C, 57.6; II, 5.3; N, 13.9; 

C-,H.iclN e o',S requires C, 57.7; H, 5.2; N, 14. OX. 
24. 2 6- . 5 3 i r , i ... , 

. The l-(6-chloronaphth-2-ylsulphonyl)-4-(4-piperidinyl- 

carbonyljpiperazine used as a starting material was obtained as 

follows :- 

Using analogous procedures to those described in two of the 
paragraphs of the portion of Example' 50 which is concerned with the 
preparation of starting materials, 1- tert -butoxycarbbnylpiperazine was 
reacted with 6-chloronaphth-2-ylsulphonyl chloride to give 
l-(6-chloronaphth-2-ylsulphonyl)piperazine hydrochloride salt'in 582 
yield. 

The material so obtained was reacted with 
l- tert -butoxycarbonylpiperidine-4-carboxyllc acid using analogous 
procedures to those "described " in the third and f durtli paragraphs of the 
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portion of Example 55 uhich is concerned with the preparation of 
starting materials. There uas thus obtained 1- (6-chloronaphth-2- 
ylsulphonyl) -A- ( A-piperidinylcarbonyl ) piperazine in 63Z yield; 



NHR Spectrum (CDC1 3 ) 1.5-1.75 (m, AH), 2.A-2.7 (m, 3H), 3.0-3.2 (m, 
* 61!) ,,,3.5-3.75' (m, AH), 7 . 55* (m/ 1hY> , 7 V75 ' (mV lH)V; 7 :95^ fm,3H) f 8.3 



Example 70 

< '* i ^ - h.' , -\ ■: . *>. > ,': or: «:•;•'-! * ; v .Chha I r i^.twJ 
r .Using an analogous procedure to that described in Example 56, 

2-amino-A-chloropyrimidine uas reacted uith 1- ( 6-chloronaphth-2- . y 

ylsulphonyl)-A-( A-piperidinylcarbonyl)piperazine. The precipitate 

which uas deposited on cooling the reaction mixture uas isolated, 

washed uith cold ethanol and dried. There uas 'thus obtained 

i; -'.i, I v - .v - 1 i J ri3 c*-, . - A v . >,.f., -2 v- a,: "i»:r.- ■■. ",i ^ f 

4- [ 1- ( 2-aminopyrimidin-A-yl)piperidin-A-ylcarbonyl) -1- ( 6-chloronaphth- 

j".rin-. sj -..'i'ii : (> /. t j -i r,-' r >'j :.c, f . vn . J z r-;* i » ."• i l- i • • * -'j • ,- 

2-ylsulphonyl)piperazine in 73% yield, m.p. 265-267°C; 

NHR Spectrum (CD 3 SOCD 3 ) 1.0-1. A (m, AH), 2.5-2.7 (m, 3H), 2.7-2.9. (m f 

AH) , 3 . 3-3 .5 (m, AH) , A i 08 (m , 2H) )' 5 . 7 * ( s ,^ 2l() , S'.B (d^iti), 7.5-7.7 

(m, r 3H), 7.75 (d^'lH), 8.05 (s, 1H) , 8 . 1 '< ;d , '* IK)',' B . 3 (s f 1H); 

Elemental Analysis Found C, 55.9; H, 5. A; N, 15.9; 

C^.H.^CIN.O^S requires C ( 56.0; H, 5.3 ; N , 1 6 .3 *l . v 

Ji , (ii: . Mi ■» .» ■ / r>; f : . ( ^ ■ - » . , ;U . ) 

Exampl e 71 

* . i\ . 

Using an analogous procedure to that described in Example 32 : 

3 , A , 5-trichloropyridazine uas reacted uith 1- ( 6-chloronaphth-2- 

ylsulphonyl)-A-( A-piperidinylcarbonyl] piperazine. ^ The crude reaction 

product uas purified by column chromatography using increasingly polar 

mixtures of methylene chloride and ethyl acetate ais eluent. There uas 

thus obtained 1 -( 6-chl or onaphth- 2 -ylsulphonyl ) -A- [ 1- (3 f A-dichloro- 

pyridazin-5-yl)piperidin-A-ylcarbonyi]piperazine in 35'/ yield; 

NHR Spectrum (CD 3 SOCD 3 ) 1 . 5- 1 . 7 (m f AH) , 2^7-2.9 (m, 1H) , ° 2 ! 95-3 . 1 (ra, 

6H), 3.5-3.85 (m,.6H) r 7.7 (ra/ 1H; , 7 . 85 *(m, 1H) , 8.15 (d/^lH), 8.22 

(s, 1H), 8.25 (d, 1H), 8.5 ( s , 1H) , 8 . 9 ( s , 1H j 

Example 72 

A mixture of i -{ 6-chloronaphch-2 -ylsulphonyl ) -A- [ 1 -( 3 , A- 
dichloropyridazin-5-yl)piperidin-A-ylcarbonyl] piperazine (0.2 g), 10* 
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palladium-on-carbon catalyst (0.05 g) and ethanol (10 ml) uas stirred 
under an atmosphere of hydrogen gas for 48 hours. The mixture uas 
filtered and the filtrate vas evaporated. The residue vas purified by 
column chromatography using increasingly polar mixtures of methylene 
chloride and methanol as eluent. There vas thus obtained 
l-(6-chloronaphth-2-ylsulphonyl)-A-(l-(4-pyrida 2 inyl)piperidin-A- 

ylcarbonyl J piperazine (0.045 g, 25%); 

NHR Spectrum (CD3SOCD,) 1.4-1.7 (m, 4H), 2.6-3.1 (m, 711), 3.5-3.7 (m, 
4H), 3.9-4.0 (m, 2H), 6.85 (m, HI), 7.7 (m, III), 7.82 (m, .111), 8.15 (d, 
1H), 8.27 (m, 211), 8.5 (s, 1H), 8.55 (d, 1H), 8.9 (d, 1H). 

Example 73 

' A mixture of l-( 6-chloronaphth-2-ylsulphonyl)-4-(4- 
piperidinylcarbonyl)piperazine (0.96 g), triethylamine (0.35 ml) and 
methylene chloride (10 ml) uas added dropuise to a stirred solution of 
2,4,6-trichloro-i,3,5-triazihe (0.42 g) in methylene chloride (20 ml) 
which had been cooled to 0"C. The mixture uas stirred at 5"C for 1 
hour. The mixture uas evaporated and the residue was partitioned 
between ethyl acetate and water. The organic phase was washed with 
water, dried (MgSO^) and evaporated. The residue was purified by 
column chromatography "using increasingly 'polar mixtures of methylene 
chloride and ethyl acetate as eluent. There was thus obtained 
l-(6-chloronaphth-2-yrsulphonyl)-4-[l-(4,6vdichloro-l,3,5-triazirt^2- 

yl)piperidin-4-ylcarbonyl]piperazine (0.96 g, 74%), m.p. 230-233"C; 
NHR Spectrum ( CDCI3 ) 1 . 7-1. 9 (m, 4H), 2.7 (m, 1H) , 3.0-3.2 (m, 6H) , 
3.55-3.85 (m, 411), 4.73 (m, 2H) , 7.6 (m, 11!) , 7.75 (m, 1H) , 7.95 (m, 
3H), 8.3 (s, 1H); 

Elemental Analysis Found C, 46.9; H, 3.9; N, 14.4; 
CH no Cl n N c 0,S 0i25CH CI, requires C, 47.3; H, 4.0; N, 14.2%. 

23 2 J J O .J \ ■ [: ' .. 

Example 74 

A mixture of l-(4-pyridyl)piperazine (0.163 g), 4-nitrophenyl 
4-(6-chloronaphth-2-ylsulphonyl)piperazine-l-carboxylate (0.475 g) in 
DMF (5 ml) uas stirred and heated to' 100'C for 16 hours. The mixture 
uas evaporated and the residue was partitioned between ethyl acetate 
- and 2N aqueous hydrochloric acid. The aqueous layer uas basified by 
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. : the^addition of dilute ,aqueous sodium hydroxide solution and the 
mixture^uas extracted ,vith . ethyl acetate.. ^ The organic extract vas 

: ^dried ,(MgSp 4 ) b and evapxyr^ted.. .The solid so obtained,, vas ^ recrystallised 

- ■v f r° m - a . -mix.ture, .of isohexane .and, ethyl acetate. .'. There was thus obtained 
l-{6-chloronaphth-2-ylsulphon^l) f ^ 

. c ylcarbonyl Jpiperazine (0.34 g); ;1 
NHR Spectrum ( CD 3 SOCD 3 ) . 2 . 95-3 . 05 ,(m, 4H), 3. 15-3.3 (m',12H) , 6.75 (in, 
2H), ; 7.75 (m, I II ) , 7.8, (m. 1H) 8. 1-8.3 (m, 5H) , 8 . 5' (s , "lH) ; 

, . Elemental Analysis Found C..57.5; H, 5.3:. N, 13.9": ' 
C 2A H 26 C1N 5°3 S ' "qui res C-,., 57. 7 >5 .,H, 5.2; N, 14.02. . 

The A-nitrophenyl A-(6-chloronaphth-2-ylsulphonyl)piperazin : ' 
1-carboxylate used as a starting material vas obtained as follovs:- 

Absolution. of A-ni trophenyl chlorof ormate (0. A g)~in 
methylene chloride ( 15 ml) was added to a stirred mixture of 
l-(6-chlorpnaphth-2-ylsulphonyl)pipera2ine hydrochloride salt (0.69 g), 
triethyl^mine. (0. 56 -ml) and methylene chloride (30 ml) vhich had been 

cooled ; .to 0°C. The mixture ( vas stirred at ambient temperature for 16 

■ '•*. J • ,; . - • • • '• •• • * -•• f • •••>• ■ .J ; Crt 

hours. The mixture uas evaporated and the residue was partitioned 

. between ethyl^ acetate^ and a concentrated aqueous sodium bicarbonate 

solution. The, organic solution vas washed vith IN aqueous hydrochloric 

.acid solution and vith vater, dried (HgSO, ). .and t evaporated. The solid 

so obtained vas recrystallised from a mixture of isohexane and ethyl 

acetate.. There vas, thus obtained f -nitrophenyl A-(6-chlorpnaphth-2- 

ylsulphpnyl)pipera2ine-l-carboxylate. (0. 73 g); 1 

NHR Spectrum (CD 3 S0Cp 3 ) 3.1 (m f AH) , 3.5-3.75 (m, AH), 7^25 (n» f 1H), 

7.38, (d, s 2H) f 7.85 (m,. 1H) , 8 . 15-8 . 3 (m, 5H), 8.5 (s, 1H)V 

Example 75 v 

. Using, an analogous procedure to that described in Example 1, 
l-(A-pyridyl)piperidine-A-carbonyl chloride vas reacted vith 
A- (2-naphthylsulphonyl)piperidine to give A-(2-naphthylsulphonyl)-l-[ 1- 
( A-pyridyl)piperidin-A-ylcarbonyl|piperidine in 33* yield; 
NHR Spectrum . (CDjSOCDj) 1.A2-1.82 (m, 611), 1.85-2.21 (m, 2H), 2. 82-3. OA 
(ra f AH), 3 . 73-3.98 (m, 5H), A.A3 (m, 1H), 6.78 (d, 2H.) , 7.6A-7.89 (m ( 
3H) ( 8.0A-8.27 (in, 5H), 8.37 (s, III). 



) 



PCT/GB95/02285 

WO 96/10022 

- 125 - 

The «.(2-n»phthyl.ulphonyl) P iperidi.i. used as a starting 

material was obtained as follows:- 

Triechylanune (8.8 ml) was added to a stirred mixture of 
cert-butyl A-hydroxypiper idine- 1 -carboxylate (European Patent 
plication No. 0 ,95 750, Chem. Abstracts, Vol. 117 Abstract 1869g, 
6 .38 g), mechanesulphonyl chloride (3.7 ml) and methylene chlor id. 

, L * n n»r The mixture was stirred at 0 C 

(70 ml) which had been cooled to 0 C. me mi 

for 2 hours and then evaporated. The residue was partitioned between 
ethyl acetate and. a concentrated aqueous citric acid solution. The 
organic phase was washed with water , dried - (HgSO,, and evaporated. The 
resi due was purified by column chromatography using ethyl » 
eluent to give cert-butyl A-mesyloxypiperidine- 1 -carboxylate (7.82 g). 

A mix^rT of a portion (0.99 g> of the material so obtained 
sodium 2-naphthalenesulphinate (14.3 g) and DHF (70 ml) was stirred and 
heated to 120'C for 5 hours. The mixture was evaporated and the 
residue was partitioned between ethyl" acetate and" ? M aqueous sodiu. 
hydroxide solution. The organic phase was dried (HgSO,) and evaporated 
co give ? cerc-bucyl A-(2-naphchylsulphonyl)piperidine-l-carboxylate 
(0.6* g) which was used wichouC furcher purif icaCion. 

'■ . r a nnrtinn fO 56 g) of the material so obtained 

A mixture of a portion iu.jo b; « 

. , .c uas stirred at ambient temperature for 
and trifluoroacecic acid (5 ml was stirrea 

, hour. The „i«ure uas diluted »ith ethyl acetate and vashe », h 2N 
aq „eous- sodiu. hydroxide. ' The organic layer ... dried (HgSO , and 
evaporated to give A- ,2-naphch y lsulphonyl>piperldirur (0. IB g) , 
„„8Soectrun ( CD,S0CD 3 , ..36-2.08 . ,-\ Mi. 2.8-3.05 (.. «) . 
(m, 1H). 7.6-8:25 (». 6H), 8.3'. <s. IH>. 

The sodiu- 2-naphtha s.nesulphihate used above vas obcasned as 

follows:- j , , 

2-NaphChalenesulphonyl chloride (15.9 g) was added 

portionwise during 2 hours to' a stirred mixture of sodium sulphite (33 
portionwise 8 which had been varined 

g ), sodium bicarbonate (11.6 g) and water i 

to 70-C. The resultant mixture was stirred at 75'C for 1 hour and 
stored at ambient temperature for 16 hours. The P^cipitate was 
isolated. There was thus obtained sodium 2-naphthalenesulphinate (31 

g)- 
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Example 76, 



Using an analogous procedure to that described in Example 1 
^ (^-Piff idyJ)piper^dine-4-carbonyl chlorijde vas reacted with 
^ ^(^^Ph^hyithiojpiperidine to give 4- (2 -naphtfiyi thio ) - 1- [ 1- ( 4- 
:oPy5 t i ^y 1 )PfP eri ^ in -^-yl9?rbonylJpiperidine in' 62% yield;' 
c ,• NHR Spec trum (CPjSOCDj , ^ ioO'C) J . 25-1. 75 [(mi 6H) , "l !s7-2 '(broad s, 
; t 2H), .2.78-3.0 ; (m, AH), 3 .20 ' ( d/ ' 1H) * "'SfeS^mf "lHjf^.'^ij&^m, 3H) , 
b&? 2,; ( d , 1H ) , ' f 6 . 7 8 . ( d , 2H )., , 7 . 4 A - 7 . 5 8 " ( m ' 3H j 1 6 3 - 7 . 7 A ( m 3H ) , 7.75 
,(d, J( lH) 8,12,(s, ; 2H); .* ' — " ' 

. -Elemental Analysis Found C. 72.2: H, 6.7; N, 9.7; x , ) 

• s C 26 H 29 N 3 0S ; W" 1 F.?s -Q»~ 72 • «Y. H. ''6 .V; j 7%! * ' " ' " 5 5 0 

) 36lv-. ,■ ., tr . Y>0 j v ,. .-vj.jd,. :n . .»., . ,.. f ; 

'■ :.-r f . f r, 7 The A.-(2-naphchylthio)piperidine used as a' "starting material 



...was... obtained as . follows: 

- " ' ■ -to *• u •>••... . . . . - . ..... , ,.. , f . 



n?.-. .K-^^ipn ^2-napjjthaienethVol "( 2 .^3 4 "j/)' " in DMF ( 10 ml) was 
added ^d^opwise to a stir,red mixture of' sodiiin hydride' (60X dispersion 
in^mineralj oil,. 0.65 u g) r and DHF ( 20 ml) which had been cooled to 10°C. 
The.. resultant mixture was stirred'at 6°C for Vo" minutes'. 01 Absolution of 
tert-butyl 4-mes>^loxypiperidine- 1-carboxylate (3/9~g) in DMF (40 ml) 
vas added t dropuise. The mixture vas allowed to warm to ambient 

v r . > : j : v' X J 3 0 0 - k -r- ■ ; • ■ . v > •■- 

.temperature. The fixture vas partitioned betveen ethyl acetate and 
water. .The organic phase vas vashed vith water ' dried (MgSO' ) and 
evapprated, h The residue^ was purified by column chromatography using ] 
.methylene ..chloride as eluent. . There vas thus' obtained tert -butyl 
4-(2-naphthylchio)piperidine-l-carboxylate (6.65 g) . l " v 

A mixture of, the material so obtained and' trif luoroacetic 
aci 4 uas stirred at ambient temperature for 30 minutes.' The mixture 
vas diluted vith ethyl acetate and vashed vith 2U aqueous sodium 
hydroxide solution. The organic solution vas dried (MgSO'Y and 
evaporated., There vas thus obtained 4-(2-naphthylthio)piperidine 
(0.32 g); . ' . " ; J y / " *' : 

NHR S£ectruin r (CD 3 SqCD 3 ) 1.42 fm. 2H) y 1.B8 (m, 2H) f 2/58 (m ( ( 2H) f 2.94 
(m f;/ 2H), 3.43 (m, 1H ) , 7 . 5 . (m , 3H ) , 7 . 89 (m, 4H)! 
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Example 77 

Using an analogous procedure Co that described in Example 1, 

1- (4-pyridyl)piperidine-4-carbonyl chloride uas reacted uith 

2- hydroxymethyl-4-(2-naphthylsulphonyl)piperazine to give 

2-hydroxymethyl-A-(2-naphthylsulphonyl)-l-(l-(^Py rid y 1 )P i P eridin - 4 - 
ylcarbonyl ] piperazine in 42% yield; 

NHR Spectrum (CD 3 SOCD3, lOO'C) 1 .55-1 . 72 (m, 2H), 1.83-1.95 (m, 2H) , 

2.35-3.05 (m,,8H), 3,49 (m, 2H), 3.7 (m, 2H), A. 01 (m, 2H), 6.72 (d, 

2H), 7.63-7.79 (m, 3!!), 0.0-8.2 (m, 511), 8.39 (s, 1H) ; 

Elemental Analysis . Found. C, 61.2; H, 6.2; ; N, 10.4; 

C.H^N^S 0.25EtAC,-.0. 7511,0 requires C, 61.2; H, 6.4; N, 10.62. 
26 30 4 4 ^ 

The 2-hydroxymethyl-4-(2-naphthylsulphonyl)piperazine used as 
a starting material, uas obtained in .497- yield by the reaction of 
2-hydroxytnethylpiperazine f J. Hed. Chem. , 1990, 32, 142),,and 
2-naphthylsulphonyl chloride using an analogous procedure to that 
described in Example 2; 

NHR Spectrum (GD 3 S0GD 3 ) 1.93 (t, 1H),,2.24 (m, 2H), 2.68 (m, 2H), 2.93 
(m, 1H), 3.6 (m, 2H) , 4.67 (t, 1H) , 7.76 (m. 3H) . 8.07-8.28 (m f 3H), 
8.44 (s, 1H) . 

Example 78 

l.l'-Carbonyldiimidazole (0.208 g) uas added to ajstirred 
solution of N-(6-chloronaphth-2-ylsulphonyl)glycine (0.39 g) in DMF (10 
ml) and the mixture uas^.stirred at ambient .temperature, for .30 minutes. 
1 T .(4-Pyridyl)piperazine (0.21 g) uas, added and the mixture uas stirred 
at ambient temperature for 18 hours. The, mixture uas, partitioned 
betueen ethyl acetate and. water. The organic, phase uas, washed uith 
brine, dried (MgSO^) and evaporated. The residue uas recrystallised 
from. a mixture of hexane, ethyl acetate, and methanol. There uas thus 
obtained I- [ 2, ( 6-chloronaphthaleuesulphonamid.o ) acetyl J -4- ( 4-pyridyl) - 
piperazine (0.179 g, 20X),m. p. 192-193'C; 

NMR Spectrum (CD3SOCD,). 3. 15 (m, 211), 3 . 3-3 . 6 (m , ..611) , 3.85 (m, 2H), 
6.7-7.0 (m, 21!), 7.6 (m. 1H) , 7.8-8.0 (m, 21!)-. 8.1-8.3 (m, 41!) , 8.5 (s, 
1H) ; 
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Elemental Analysis Found C, 56.5; H, A. 8; N f 12.4;V • • " : 

" C 2 1 H 2 i C 1 N 4 °3 S r r e q u i r e s C,56.7; H/» 4,-B N,> 12; 6%. 

- ,V;/ The" N-(6-«chloronaphth-2-ylsulphonyl)glycine used as a 
• 1 starting'materiai vas bbtained-as follows : i '( ' : ; v u : ■ l ;: r :: 

Triethylamine (0.278 ml) vas * added^to |a i stirred 'mixture of 
6-chldroriaphth-2-yl«5ulphoiVyl chloride : (0.522 -g) /-glycine jmethyl ester 
hydrochloride ( 6.25 1 g) 'and- methylene 'chloride ( 10 ml) ~ahd'the mixture 
vas stirred 'at c ambient temperature -f of ?: 1 hburF The mixture vas 
partitioned be tveeri "ethyl r acetate ^ahd vaterJ^vlThe organic phase was' ) 
* washed 'irith brine/ dried (MgSO^ y and evaporated. ?. The' residue vas 
recrystallised from methanol to give methyl 
1 N-(6!-chlorbnaphth-2-ylsulphonyl )glycihe^ (0!;A6> g) V 

' '"A mixture of the ma terial so obtained ,■• and 2N aqueous sodium 
*h'ydr'oxide solution ( 3 ■ ml ) v*s\s tarred" at^ 'ambient' temperature for 30 
minutes. The mixture vas partitioned^ betveen^diethyl:'ether^and vater. 
The aqueous phase vas acidified by the" addition of 2N aqueous 
hydrochloric acid and - extracted with ethyl acetate, JiThe organic phase 
vas washed with vateinand vith brine, -dried (MgS0 4 ) and ^evaporated. 
There vas thus obtained the required starting material (0.39 g) vhich 
vas used vithout further purification. 

Example 79 's *:0-.v. ! >i *i .« - j , c v- ;- /JS : ■ a , ■ 

v . 1 A mixture of 1 — ( A ' -ethoxycarbonylbiphenyl-A-ylsulphonyl) -A- 

(l-(A.pyridyl)piperidin-A-ylcarbonylJpiperazine (0.08 g), 2N aqueous 
sodium hydroxide solution (0.28 ml) , vater ( 2. ml ). and' methanol (10 ml) 
vas "stirred and heated to reflux for 3 hours. The mixture vas poured 
into vater and extracted vith methylene chloride. > The aqueous 
suspension vas filtered. The solid so obtained vas resuspended in 
vater. The mixture vas acidified by the addition. of glacial acetic 
acid and stirred for 2 hours.' The ' solid, vas isolated, vashed vith 
uater and vith diethyl ether and dried. There- vas thus . obtained 
1-(A '-carbdxybiphenyl-A-ylsulphonyl)i-A-( l-( ArpyridylJpiperidin-A- 
ylcarbohyl ] piperazine (0.035 g); 
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NHR Spectrum (CD^SbCD,, 100'C) 1.6-1.86 (m, All), 3.0 (m, 1H), 3.15 (t, 
411) , 3.32 (m, 2H), 3.63(t, AM), 3.97 (t, 1H), A. 03 (t, 1H), 7.01 (d, 
211), 7.24-7.96 (m, 6H), 8.09 (d, AH). 

Example 80 

' »' Ethanethi'ol (0.15 ml) was added dropwise to a stirred 
suspension of sodium hydride (60* dispersion in mineral oil, 0.083 g) 
in DtiPU (3 ml) which had been cooled to 3'C and the mixture was stirred 
and allowed to warm to ambient temperature over 30 minutes. A solution 
ofl.-(6-metho X ynaphth-2-yl S ulphonyl)-A-ll-(A-pyridyl)piperidin-4- 
ylcarbonyllpiperazine (0.1 g) in DHPU ( 2 'ml ) uas- added and the mixture 
was stirred and heated to 110'C for 90 minutes. The mixture was cooled 
to ambient temperature and partitioned between methylene chloride and 
water. The organic phase was shaken with a slight excess of 2H aqueous 
sodium hydroxide. The resultant precipitate was isolated and dried. 
There was thus obtained 1 - ( 6-hydroxynaphth-2-ylsulphonyl ) -A- I l-( A- 
■pyridyl)piperidin-A-ylcarbonyllpiperazine sodiu* salt (0.052 g); 
NHR Spectrum (CD-SOCD3, 100'C) 1.5-1.73 (m, AH), 2.72-3.23 (m, 7H), 
3.55 (t, AH), 3168-3.88 (m,2H), 6.72 (m, -211) , ' 6. 8 (m , LH>, 6.96 (m, 
IHj, 7.A5 (m, 2H), 7.69 (m, IH), 7.99 (m, 1H) /' 8. 11 (m, 2H) ; 
Elemental Analysis Found C 53.8; H, 5.6; N, 10.0';': 
C 25"27 N A 6 A S 3H 2° Na rec l uire!rC ' 53.9 ; H, 5.9; N, 10. IX. ; 

Example 8 1 

Using an analogous procedure to that described in Example 1, 

1- (A-pyridyl)piperidine-A-carbonyl chloride was reacted with methyl 

2- [l-(2-naphthylsulphonyl)piperazin-2-yl|acetate to give 
2-methoxycarbonylmethyl-l-(2'-naphthylsulphonyl)-A-l^ 
pipe'ridin-A-ylcarbonyl|piperazind 'in -90% yield as a glass; 

• NHR- Spectrum (CD3SOCD3 + CD 3 C0 2 D. 100'C) 1 . 6- 1 . 85 ' (m, AH ) , 2.4-2.65 (m, 
2H), 2.85-3.35 (m, 6H) . 3.55 (s, 31I)V 3i7B (m, IH)V 3.9-A.l (m, AH), 
4.45>, 1"), 6.95 (d, 2.1), 7.68 (m, 2H), 7.8 (m, 111). 7.95-8.15 (», 
511), 8.A5 (d, 1H); 

Elemental Analysis Found C, 61.7; H , 6.3; N, 10.3; 
C 28 H 32 N A°5 S °- 5H 2° r ^ uires C ' 6l ' 65: 6 " 05 5 "'_ l ° m3Xm 
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r , ;: r ; <• The methyl 2^ ,( 1- (2-naphchylsulphpnyl ) p 
' . used, as- a ^starting material vasjobtained as follows:- ff 

Using an analogous procedure fq, that described in. Example 2, 
methyl 2-( i-benzylpiperazin-3-yl)acetate ( J. Chem. Soc. Perkin I , 1992, 
1035) uas reacted with 2-naphthylsulphonyl chloride.-, to^ gi.ve v methyl 
2-[4-benzyl r; l-(^ yield. 
' ; .Li:- / . .The material so i obtained h was .reacted, with , l T chlorqethyl 

, chlorp.forma.t_e .using an analogous procedure , to .that described in the 
>■■ ..seQond li paragraph ; .^f...t l hf 3 p95Cton_of, 1 Example m 4«. which is concerned with 
,• - r the, pre pa ration- of, starting materials.. c_ There, was thus ^obtained methy, ) 
. '2-[l7{2^naphthylsulphonyl)pipera2in-2-ylJacetate in 87%. yield; 
■- NHR Spectrum (CD-jSQCD-j ) ,2 . 55-2 .J. x (m, c 2H) , ,2 9 (m, 1H) , 3 . 05-3. 45 (in, 
,<r AH); 3.55 v (s. n 3H),„..3.9 (m„. 1H ) ,4 . 6 (m, . 1H) , .7, 65- 7 . 9 .(m,.3H), 8.12 (m, 
; 3H) , 8.55 (d, 1H) , 9.3 .(t,..2H) 



' ■■ f-. alt;. r. ■ v 

Example;, 82 ; ; V . t . ' 

, . ; • jjlsing an analogous procedure., xo, that, described^in Example 1, 

l-(4-pyridyl)piperidine-4-carbonyl chloride uas . reacted vith,ethvl 
l-(6-bromonaphth-2-ylsulphonyl) piperazine-3-carboxylate to give 
^-{6-bromonaphth-2 r ylsulphonyl) r 2 r ethoxycarbonyl-l-I l-(4-pyridyl)- 
piperidin-A-ylcarbonyl]piperaziner in 42% yield, m. p. 117- 121 "C; 
NHR Spectrum; (CD^SpO^ , ;: 100°C) 1.2Jt, 3H) , 1.5-1, S^m^H), 2.55 (m, 
1H), 2.7-3.05 (m, 5H) , 3.65-3.85 (m, 3H) , 4.05-4.25 (m) 4H)f 5.08 (m, i 
1H), 6.7 (d, 2H), 7.77 (m, 2H) , 8.1 (m, 4H), 8.3 (d, Ul\, .8.45 (d, 1H) . 
Elemental Analysis . Found, C. 54.2: H, 5.2; N, 9.0; 1 
C 20 H 31 BrN 4 O 5 S .requires. C, ,54.6; H, 5. 1; N, ; 9,l%. . ;) . 

. r/'| ■ * The ethyl l-(6-bromonaphth-2-ylsulphonyl)piperazine-3- 
carboxylate used as a starting 4t rnaterial uas, obtained in 71% yield from 
ethyl l-ben7.ylpiperazine-2-carboxylate and : 6-bromonaphth-2-.ylsulphonyl 
chloride using analogous procedures, to those described in the portion 
of Example 44 which- is concerned with the preparation, of starting 
materials. 
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Example 83 

Using an analogous procedure to that described in Example 61, 
4-(6-bromonaphth-2-ylsulphonyl)-2-ethoxycarbonyl-l'-| 1- ( 4-pyridyl) - 

piperidin-4-ylcarbonylJpiperazine was hydrolysed to give 
4-(6-bromonaphth-2-ylsulphonyl)-2-carboxy-l-(l-(4-pyridyl)piperidin-4- 

"ylcarbonyl jpiperazine in 927. yield, m.p. 216-222'C (decomposes); 
NHR Spectrum (CD 3 SOCD 3 , 100°C) 1 . 5-1 . 8 (m, 411), 2.52 (m, 1H), 2.7 (m, 
1H), 2.8-3.05 (m, 3H). 3.25 (m, III ) , 3 . 6-4 . 3 (m ' 511 ) , A. 95 (m, 1H) , 
6.75 (d. 211), 7.75 (m, 2H), 8.0-8.15 (m, ill) , 8.3 (d, 1H), 8.4 (d, 1H). 
Elemental Analysis ' Found C, 52.4; H, 4.8; M, 9.3; 
C 26 H 2? BrN A 0 5 S 0.5H 2 O requires C, 52.35; H, 4.7; N, 9.4%. 

Example 84 

Using an analogous procedure to that described in Example 20, 
, 4-(6-bromonaphth-2-ylsulphonyl)-2-carboxy-l-{l-(4-pyridyl)piperidin-4- 

ylcarbonyl Jpiperazine was reacted with morpholine to give 
4-(6-bromonaphth-2-ylsulphonyl)-2-morpholinocarb6nyl-l-(l-(4-pyridyl)- 

piperidin-4-ylcarbonyl]piperazine in 607. yield, m.p. 235-237"C; 
NHR Spectrum (CDjSOCD^ .100°C) 1.5-1-8 (m, 4H) , 2.7-3.05 (m, 5H) , 3.4 
(m, 4H), 3.5-3.6 (m, 4H), 3.67 (in, 111), 3,75-3.9 (m, 4H) 3. 90 (m, 1H) , 
5.2 (m, 111), 6.65-6.8 (m, 211), 7.75 (m, 211), 8.1 (m, 4H) , 8.3 (d, 1H) , 
8.45 (d, 1H) ; 

Elemental Analysis Found C, 53.7; H, 5.2; N, 10.2; 

C. lrt H., / BrN,O c S H.O requires C, 53.5; H, 5.35; N, 10.4%. 

•30.34 0 5 .... ^ 

Example 85 

A mixture of 1- ( 6-chloronaphth-2-ylsulphonyl ) -4- [ 1- ( 4 , 6- 
dichloro-1, 3, 5-triazin-2-yl)piperidin-4-ylcarbonyl Jpiperazine (0.891 
g), magnesium oxide (0. 5 g) , 19% palladium-on-carbon catalyst (0.2 g) 
and DHF (15 mi ) was stirred under an atmosphere of hydrogen gas until 
uptake of hydrogen ceased. The mixture was filtered and the filtrate 
was partitioned between ethyl acetate and water. The organic phase was 
dried (HgSO^) and evaporated. There was thus obtained 
l-(2-naphthylsulphonyl)-4-[ l-( 1, 3 , 5- triazin- 2 -yl ) p i per idin-4- 
ylcarbonyl)piperazine (0.36 g); 
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NHR Spectrum (CD 3 SOCD 3 ) 1.3-1.7 (m, 4H), 2.8-3.1 (m, 7H) , 3.5-3.7 (m, 

4H), 4.5-4.7 (m, 211), 7.6-7.8 (m, 3H), 8.1-8.3 (m; ! 3H) ~ 8.*45 (s, 1H), 

r ' ■• r : <•, :;:.!• j;,, t.r t, ■ ., 
8.55 (s, 2H). 

'• • vr -'- 1 - •■• yi&oyf.n. • .I-- :.^.;.::v-[..ij.,. ; „ ; ,.ur;u. 

r. '-'7**7 ' :K vl =• ■- ?n>:<. ;-;;.y v, ->..■-::..••:•. . ■ : / sq ; •• 
Example 86 



- 'II 1 



, .Using an- analogous procedure to that described in Example 56, 

J 4 r : ,nw ' 1 - ; '■ *■ - - ' ' 3 ' ' •>( r jl s^.:" , i i ! i r* o d s ■ v 

2-amino-A,-chloro-6-methylpyrimidine was reacted with 

• • * ;: - < • I ;<■'. ..C 0.;. . ' + ' n }] , 

1 - ( 6-chloronaphth-2 -ylsulphonyl ) -A- ( A-piperidinylc"arbonyl) piperazine . 
The. t reaction mixture was concentrated by evaporation to one half of its 

■'• «\h<. t ,\. , .F . v !i,. ..n'l • J .. Q-0 . S . i-tZ u-\ c'.\' . (>r. : f ?\.' 

original volume and cooled to ambient temperature. The precipitate/ \ 

which forme^d uas isolated, washed with diethyl ether and'dried. Theft 

■ " '•* « 1 " • < :? ■• ■ i' . - T ;*f(.ifJi i- ri-c . r . ^ ^ 
was thus obtained A- [ 1 - (2-amino-6-methylpyrimidin- A-yi )piperidin-A- 

ylcarbonyl]-l-(6-chloronaphth-2-ylsulphonyl)piperazine in 39* yield, 

. r , ra.p.. 210-212°C; - — J — - 

NHR a Spectrum (CDjSOCDj) L.2-1.6 (m,"AH), 2.0 (s, 3H) , 2.8 (m f 3H), 

2.9-3.1 (m, AH) , 3 . 5-3 . 7 (m, AH), V.2 (m^ 2H)V 5*32 (s, 2H), 5.86 (s, 

IH), 7.7 (m, lH)/ 7?8 (m/lH), 8.2 (d , 1H) , ' a" 25 ( s 1H) / 8^3 (d, 1H), 

..a- r 5 (s, ih); : . :< . v ^ ' " " • ■ ' 

Elemental Analysis Found C, 56.3; H, 5^5; ti f 15.3; ' ! 
,C 2 ' H.qCIN.O.S 0.AH.O requires C, 55.^9; H, 5.6; N, 15.7*Z. '" 

Example 87 

Using an analogous procedure to that described in Example 5f ) 
A-chloropyrimidine was reacted with methyl A'- : ( 6-chlorohaphth-2- 
y lsul phony 1) - 1- ( A-piperidinylcarbonyl) piperazine-2-c'af boxyl'ate and the 
reaction product was purified by column chromatography using 
increasingly polar mixtures of methylene chloride and methanol to give 
A - ( 6 -chloronaphth-2 -ylsulphonyl-) -2-methoxycarbonyl- 1 - [ 1- ( A-pyridyl) - 
- " piperidin- A-ylcarbonyl ] piperazine in 77% yield; 

NHR Spectrum l! 6-2.0 (m, AH), 2.5 (m/2H)/2.8 (m, IH),' 3.0 (m, 1H), 
3.6-V.9 (m, 6H), A.'25-A.A5 (m/ 3H) , ' 5 . 35 (m, 1H), 6 1 5 (d, ill), 7.6 (m, 
IH), 7.75 (m, Hi), 7.95 (m; 3H) f 8.2 (d/lH), 8.35 (s, 1H), 8.6 (s, 
IH); 

Elemental Analysis Found C, 5^.5; H, 5.2;N, 11.8; 
C 26 H 28 C1N 5°5 S °- 2CH 2 C1 2 re( l uires c » 54.7; H, 4.9; N, 12.22. 
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The methyl A -.( 6-chloronaphth-2-ylsulphonyl ) - 1- (4- 
piperidinylcarbonyl)plpera 2 ine-2-carboxylace used as a starting 

material was obtained as follows: - 

Benzyl chlorof ormate (8.5 g) was added dropwise to a stirred 
mixture of ethyl piper idine-4-carboxylate (7.85 g), triethylamine (6.95 
ml) and methylene chloride (50 ml), which had been cooled to 5'C. The 
mixture was stirred at ambient temperature for 18 hours. The mixture 
was partitioned between ethyl acetate and 2N aqueous hydrochloric acid. 
The organic phase was washed with. water and with- brine, dried (HgS0 4 ) 
and evaporated. The residue was dissolved, in methanol (100 ml) and 2N 
aqueous sodium , hydroxide .: ( ; 1.25 ml ) was added. The mixture was stirred 
at ambient temperature .for . I, hour. The mixture was concentrated by 
evaporation and the residue was partitioned between ;diethyl ether and 
water. The aqueous phase was acidified to pH3 : by the addition of 
concentrated hydrochloric . acid and the mixture was extracted with ethyl 
acetate. The organic extract was washed with water, dried (MgS0 A ) and 
evaporated to give l-benzyloxycarbonylpiperidine-4-carboxylic acid 

(10.1 g). 

Oxalyl chloride (0.429 ml) and DHF (1 drop) were added to a 
stirred solution of l-benzyloxycarbonylpiperidine-A-carboxylic acid 
(0.622 g) in methylene chloride (20 ml). The mixture was stirred at 
ambient temperature for 2. hours and then evaporated. The residue was 
dissolved in methylene chloride (10 ml) and added dropwise to a stirred 
mixture of methyl A- ( 6-chloronaphth-2.ylsulphonyl)pipera 2 ine.3- 
carboxylate <0.93,g), triethylamine (0.7, ml) and methylene chloride 
(10 ml) which had been cooled to .O'C. - The mixture, was stirred at 
ambient temperature for .2 hours. The mixture was partitioned between 
ethyl acetate and 2N aqueous hydrochloric acid. The organic phase was 
washed. with a saturated aqueous sodium bicarbonate solution, with water 
and with brine, dried (flgSO^) and evaporated. The residue was purified 
by column chromatography using increasingly polar mixtures of hexane 
and ethyl acetate as eluent. There was thus obtained methyl 
l. ( l-ben2yloxycarbonylpiperidin-/,-ylcarbonyl)-A-(6-chloronaphth-2- 

ylsulphonyl)piperazine-2-carboxylate (1.21 g); 
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NHR Spectrum 1.4-1.9 (m, 4H), 2.3-2.7 (m, 3H), 2.85 (m, 2H) , 3.5-3.9 
(m, 1 6H), 4Vl5 ! '(m/ v 2H)r 4:35 (m/ 1H),' 5.1 (s,*'2H)Y 5.3 (m, 111), 7.2-7.4 
; : (m," -5H), 7i6 '(m* 1H), 7.75 (m, 1H) ,W V75-'8-. 0 c (m, 3H) ( s , 1H) . 

A mixture of a portion (0.512' g) ; 'of the> materdaJh-so obtained 
and' a saturated solution of v hydrogen^ bromide gas^ ,f "in glacial acetic acid 
(5 ml ) vas- ; s tirred : i€ ; -ambient temperature' f or>20 minutes ; • • Diethyl 
J - ether (100 ml) uas' added and the mixture vas' 1 * stirred Vigorously. The 
" ^ precipitate vas isolated , hashed vith diethyl: etherand^drifed. There 

:tJ baV thus a 6b°tained methyl- "4^(6 : -chlorbnaphthi2-ylsalphbnyl)-iU(4- 
) r piperidinylcarb6nyl)pipe'ra2 

' further piiri f'icafci'oh : ; o: e j ^ sl: ■ J j_>i..,; - - . 9i iT . . b ^:rr :oqftvr. Ln.s ' 
V/U *' T ^e*methyl-4.(6-chioronapht^ 
caredxylate used'above f a r s ah intermediate ^vasqobf ained< by the reaction 
r of -methyl ' T-ben2yipi T pdfazihe"-2-caf boxylate -(prepared ?in ^analogous 
fashion to 7 the 1 corresponding -ethyl ester vhich'fis described in 
Helv-Chim- jklgL / U962 ,^ f ^5 1 f 2383 )- and 6-chlorori'aphth-2^ylsulphonyl 
'-chloride using analogous procedures to those described in the portion 
of Example 44- r which' T is concerned with the preparation? of -starting 
materials . 

• '-•* ,J ■ '< • s - ■ . L; ; • V 

; - Example L 88 " - ;n ^ ? • " ^ ' f i 1 1 n t , i^.- : 0 ^c. .'i; -V; Ler.JUt" 

i : v * V 'A~ mixture of 4- (6-chlorbnaphth^ 
- cai-bonyl-l-f 1 - ( 4 rpyridyl)piperidin^ A-ylcarbonyl J piperazineO (0. 362 g) , , ^ 
IN aqueous- sodium hydroxide solution (1.3 ml) and methanol: (5 ml) was 
stirred and heated to reflux for 30 minutes . ; The^mixture vas acidified 
by the addition of-2N aqueous hydrochloric acid- (2 ml) and evaporated. 

r The residue vas 'dried to give 2-carboxy-4- ( 6-chloronaphth-2- 
ylsulpHonyl)-l- [ 1 - ( 4-pyridyl ) piperidin-4-ylcarbonyl Jpiperazine 
(0.U g) ; / . , 

NHR' Spectrum ( CD-j SOCD^ ) 1 . 4 - 1 . 9 ■ (m,. 4H) , 2 • 1 -2 , 5 (m, -1H), 3.0-3.75 (m, 
8H), 4.0-4.3 (m f 211); 5: 12 (rh, 1H) , 7.2 (m, 1H),7.7 (m| 111), 7-85 (m, ; 
1H), BvT-8.3 : (mi 4Hj, 8/55 (s/ 1H) , 8.75 (s, 1H) ; 
Elemental Analysis Found C, 4 1.0; H, 4.2; N, 9.4; 
C 25 H 26 C1N 5°5 S 2NaGl 2H 2° IIC1 re( l uires ^ *0.9; H, 4.3; N, 9.62. 



o 

rCT/GB95/02285 

WO 96/10022 

- 135 - 

Exa mple 89 

A solution of (E)-A-chlorostyrylsulphonyl chloride (0.12 g) 
in .ethylene chloride (2 ml) was added to a stirred suspension of 
4-l4. ( 4.pyridyl)pip.r.«in-l-ylc«bonyl|.nilin. (O.UL g) in methylene 
chloride (10 ml). The mixture.was stirred at ambient temperature for 
64 hours. The resulting solid was isolated and washed with methylene 
chloride! The residue was purified by column chromatography using a 
10:1 mixture of methylene chloride and methanol as eluent. There was 
thus obtained ^ (A- ( 4-( 4- P yridyl) piperazin- 1-ylcarbonyl ) phenyl} - (E) - 
chlorostyrenesulphonamide (0.089 g) , m.p. 207-209'C; 

NMR Spectrum (CD3SOCD3, 100'C, 3.A3 K All) , AH ) 6 . 8 ( d 2H> , 

7.13 (d. 1H), 7.27 (d! 2H), 7.3-7.5 (m,'5H) ( 7.63 (d,:2H,V 8.16 (d, 
2H); 

Elemental Analysis Found C, 59.0; H, A. 9; N, 11.3; 
C 2A H 23 C1N A°3 S 0.25H 2 0 requires C, 59.1; II, N, 11. 5X. 

• The AM«-(^Py"dyl)PiP" a2in - 1 -y lcarb0nyllaniline ^ " ' 

starting material was obtained as follows:- 

; ' 4-Nitrobenzoyl chloride (A.6A g) was added to a stirred, 

suspension of. 1- ( A-pyridyi>piperazine (4.08 g), tr iethylamine (3.48 ml) 
and DMF (50 ml) which had been cooled to A'C. The mixture was 
stirredatA-C for 1 hour and at ambient temperature for 16 hours. The 
mixture was partitioned between methylene chloride and water. The 
organic phase was washed with brine, dried (H g S0 4 ) and evaporated. The 
residue was purified by column chromatography using a 10 : 1 mixture of 
methylene chloride and methanol as eluent. There- was thus obtained 
A-[A-(^-pyridyl)piperazin-l-ylcarbonyllnitrobpnzene (5-09 g), m.p. 

158-160 a C. , . . , 

c ~rri n n c\ 74 2 ) of the material so obtained, 
A mixture of a portion (}./<• gJ « u 

... .J u /n 3 b), TN aqueous hydrochloric acid 

10% palladium-on-carbon catalyse (U.J g;, h 

(24 ml) 'and methanol (75 ml) was stirred under an atmosphere of 
hydrogen gas until uptake of hydrogen ceased The mixture^ filtered 

- ■ •* • The residue was' dissolved in water 

and the filtrate was evaporated. The residue 

(25 ml) and the solution was basified to P H10 by the addition of IN 
aqueous sodium hydroxide solution. The resultant precipitate was 
isolated, washed with water and dried. There was thus obtained 
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A-[4-(4-pyridyl)piperazin-l-ylcarbonyl]aniline (2.91 g), m.p. 
,254-256°C. . 



Example 90 f 

. " . Us: 



:ingan.;analogous, procedure to 'chat described" in' Example 89, 
... :*-l*:A A-pyridyl ) piperazin- 1 -ylcarbon^l j aniline was reacted with 
,. A ' -bromq- V-biphenylylsul phenyl chloride 'to "gi ve % (4-[4- ( 4-pyridyl) - 
,,. piperazin- l-ylcarbonyl J phenyl j -4^ 

: • ^dF.och.lor^de^.salt in 90% yield, m.p.' 201 -205 -Cj ' "'" ' ''^ 

NMR Spectrum ; (CD3SOCO3 ) ( 3 .V ' (« ^ AH)'f > i.iiji^ff 7.18 (mf ^H) , 7.3V > 
,(15, 2H), 7. 69, (s, ,411), 7.9 Js, 411) , 8 . 27 '( d, r 2M) ; "'" " -[^ ' 
Elemental Analysis Found C,' 54.0; H,' 4 .'4 ^ N 9.. 0 " ' 4 ".^ 
C 28 H 25 BrN 4°3 S " Ci °-5H 2 0 requires C, 54.0; H, 4.4; N, 9.02.;,. 



Example 91 

Using an analogous procedure co r chat described in* Example 20, 

,,/-(6-br9monaphth-2-yl S ulphonyl)-2-carboxy r l r Jl'-(4-pyridyl)pi P eridin- 
ylcarbonyljpiperazine was reacted' with glycine methyl ester to give 
4 T (6-bromona P hth-2-ylsuiphon^ 

kf.k. ( ^P^ id y 1 )P i P e rldin-A-ylcarbpnylipiperazine in 762 yield as a 
glass; ( . .. •' : '* -•- : • ; ' 'r J 1 "«>■ '..-4q--t : 

,. MfR Spectrum (C^SOCDj^ lOQ-C) U 55 ; 1 . 8 ^ 4H) , 2 . 55-3 . 1 (m'^H), J>4 
(m, 1H), 3.65 (s, 311), ,3.7-3.95 (m, 4H), 4.15 (m, 2H) , 4.95 (m, 111), ' 
6,75 (d ' . 2H >' 7 - 7 " 7 - 9 (».« 3H), 8.05-8.15 (m, 4H), 8.3 (d, III), 8.4 ('d, ' 

iH). ' " * " • . 

Elementa l Analysis Found C, 51.9; H, 5.0; N, 10.2; ' "' 
C 29 H 32 BrN 5°6 S °- 75H 2° requires C, 51.9; H, 5.0; N, 10.42. 

Example 92 ' 

: w Using an analogous procedure to that disclosed in Example 2, 
l-(4-piperidinylcarbonyl)-4-(4- P yridyl)piperazine was reacted with 
6-bromonaphth-2-ylsulphonyl chloride co give.' 1- [ I- ( 6-bromonaphch-2- 

ylsulphonyl)piperidin-4-ylcarbonylj-4-(^-pyridyi)piperazine' in 20% 
yield, m.p. 229-230,°C; 

NMR Soeccrum (CD3SOCD3) 1.6 (m, 4H), 2.3-2.7 (m.'3H), 3.5-3.8 (m, 10H), 
6.8 (d, 211), 7.8 (d, 2H), 8.2 (c, 4H), 8.4 (d, 1H), 8.5 (d, 111). 
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The i,(«.piperidinylc.rbonyl)-«-(«-pyridyl)pip.ra«ine used as 

a starting material" was obtained as follows :- 

Dl-tert-butyl dicarbonate (5.09 g) uas added to a stirred 
mixture of piper idine-4-carboxyl ic acid (3 g), sodium carbonate (2.48 
g ), 1,4-dioxan (20 ml) and water (20 ml) which had been cooled to 0 C. 
The mixture was stirred at ambient temperature for 18 hours. The 

mixture was concentrated by evaporation to one third of the ordinal 
volume and a saturated sodium bisulphate solution was added to bring 
the solution to pH2 to 3. The mixture was extracted with ethyl 
acetate. The organic phase was washed with water and with brxne, dried 
(MgSOJ and evaporated to give 1 - tert-butbxycarbonylpiper idine-4- 
carboxylic acid (4.36 g) which was used without further purification. 

Using an analogous procedure to that described in Example 14, 
a portion (1.41 g) of the material so obtained was reacted with 
l-(A- P yridyl) P i*erazine to give 1- ( l-tert-butoxycarbonylpiperidin-4- 
ylcarbonyl)-4-(4-pyridyl)piperazine in 207. yield^ _ . . 

NHR Spectrum (CD3SOCO3, 1.* (.. 9H) . 1-6 (m, 2H), 2.9 (». 6H). 3.4 (.. 
211). 3.6 (d, 3H), 4.0 (m, 4H), 7.0-8.0 (m, 4H). 

A mixture of the material so obtained (0.45 g), 4N aqueous 
hydrbchloric acid (2 ml) and diethyl ether (15 ml) was stirred at 
ambient temperature for 18 hoUrs. The mixture was evaporated to give 
i-(,-piperidinylcarbonylj-4-(4-pyridyl,piperazine (0.31 g) which was 

used without further purification. 

Example 93 . 

The following illustrate representative pharmaceutical dosage 

forms containing the compound of formula I, or a 

pharmaceutically-acceptable salt thereof (hereafter compound X), for 
therapeutic or prophylactic use in humans: 

•. • < - m ft/tablet 

fa) Ta blet I 

K ' . : . ■ 100 

Compound X 

V , p 182.75 

Lactose Ph. Eur 

12.0 

Croscarmellose sodium 

Maize starch paste (57. w/v paste) 2 ' 25 

- .7. 3.0 

Hagnesium stearate 
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.(b) Tablet II mg/tablet 

::,.-■>.■: j ~ . . • Compound X, ....... . ........ . ..... . ., . . . ._. 50 

Lactose ,Ph..Eur. ., .... .... ....... . .. 223.75 

•• " '■■ . Croscarmellose sodium... ... . , ... „ . . ..... " " 6 . 0 

" ■• ...i'Haize.. starch ..... ....... 15.0 

X">r> ■ *c Poly.vinylpyrrolidon.e. (5% ( v/v pas ( te) . . .... , 2 .25 

.■*,-..! t . Magnesium, stearate...... ' 3..0 

;(.c). f . Tabletrlll p , , . jfj ^ _. r _ mg/tablet 
^-'v > . Compound. X .............................. . . . . . 1.0 

•<; 0PS Lactose Ph. Eur.,. .... . 93,25 'V 

..Croscarmellose podium.. ............ ........ .. 4.0 

-i , ; ; ,...-; r . Maize, starch, paste (5Z ,u/v paste) . . 0. 75 

: , .; 1 Magnesium stearate..,.: '. i.q 

(d) , Ca-psule , .. tt? .. ^ : ' " mg/capsule 

Compound X. . ... . . . ... .... . ... ... ....... . . l0 * 

'}>; . : Lac.tose,Ph.Eur ,-. .V 48.8,5 

Hagnesium stearate "1.5 

(e) Injection I .... . , . .( SO mg/ml l 

• Compound X. 5.0X v/v 

■ r : 1M Sodiu/n, hydroxide solution 15.02 v/v 

0.1M Hydrochloric acid '* i ^ 

(to adjust pH to 7.6) 

Polyethylene glycol 400 . 4.5^ v/v 

Uater for injection to 100%. 

(f) Injection II . . J : 10 mg/ml ) 

Compound X . . . ... # . lQX u/y 

Sodium phosphate BP 3.6* v/v 

0.1H Sodium hydroxide solution 15.0'/ v/v 

m Water for injection to 100% 
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Injection III - (ljp/n.1. buffered to pH6) 

. v 0. IX v/v 

Compound X 

Sodium phosphate BP 2.26X v/v 

„. . . 0.38Z v/v 

Citric acid 

Polyethylene glycol 400 3 ' 5X v/v 



Vater for injection to 1007. 



Note 



The above formulations may be obtained by conventional 
procedures well known in the pharmaceutical art. The tablets (a)-(c) 
may be enteric coated by conventional means, for example to provide a 
coating of cellulose acetate phthalate. 



TS40301 
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G 1 = G 2 



N. y~ M 1 - A- CO-(T 2 R 4 ) r -L 2 -NHR 




(R 1 ) 



m 
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CLAIMS 



.1. An aminohecerocyclic derivative of the formula I 



wherein G 1 is Cli or N; :r?\ - O 

G 2 is CH or N; 
G 3 is CH or N; 
m is 1 or 2; 

R is hydrogen, amino, halogeno, cyano, (l-Acjalkyi or ( 1-AC) alkoxy ; 



M 1 is a group of the formula 



2 1 13 
NR -L -T R 



2 3 

in which R and R together form a ( 1-AC) alkylene or merhylenecarbonyl 
3 

group, or R is a (2-3C)alkylene group which is linked to a methylene 

1 1 "1 

• group within L forming a 5- or 6-membered ring involving T and R , 

L 1 is ( l-AC)alkylene, ( 3-6C)cycloalkane- 1 , 2-diyl or 

( l-3C)alkylene-carbonyl , and 

T 1 is CH or N, 

and wherein 1 or 2 methylene groups within L* and the rings formed uhen 

2 3 3 1 

R and R or R and L are linked optionally bears a substituent 

selected from the group consisting of ( 1 -AC) alkyl , hydroxy- ( 1- AC) alkyl , 

( l-AC)alkoxy-( l-AC)alkyl and phenyl- ( 1 -ACJalkyl , 

and wherein any phenyl group in H* optionally bears 1 or 2 substituents 
selected from the group consisting of halogeno, tri f luoromethyl , 
(i-AC)alkyl and ( 1 -AC) alkoxy; 



A is a direct link to the carbonyl group, or A is ( 1 - AC ) alkylene ; 
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M 2 is a group of the formula 

(T V) r -L 2 -T 3 R 5 

in which r is 0 or 1, 
T 2 is CH or N, 

T 3 is CH or N, A 
R< is hydrogen or (l-AC)alkyl, R 5 is hydrogen or (l-AC)alkyl, or R and 
R 5 together form a ( l-AC)alkylene, methylenecarbonyl or 
carbonylmethylene group, or R* is a ( 2-3C) alkylene group which is 
linked to a methylene group within L 2 forming a 5- or 6-membered ring 
involving R* and T 2 , or R 5 is a ( 2-3C)alkylene group which is linked to 
a methylene group within L 2 forming "a 5- or 6-membered ring involving 

S • 3 '•• •"■ • - ' ■ ■ 

R and r, 

L 2 is ( l-AC) alkylene, ( 3-6C) cycloalkane- I , 2-diyl , 

(l-3C)alkylene-carbonyl or phenylene, and, when r is 1, L may also be 
carbonyl-( 1-3C) alkylene , 

and wherein 1 or. 2 methylene groups within L 2 and the rings, formed when 
R A and R 5 , R A and L 2 or R 5 and L 2 are linked optionally bears a 
substituent selected from the group consisting of oxo, carboxy, 
(l-4C)alkoxycarbonyl, carbamoyl, N-( l-AC)alkylcarbamoyl, 
N,N-di-(l-AC)alkylcarbamoyl, pyrrolidin-l-ylcarbonyl, 
piperidinocarbonyl, morpholinocarbonyl, piperazin- 1-ylcarbonyl , 
A-O-AOalkylpiperazi'n-l-ylcarbonyl, N-phenylcarbamoyl , 
N-(l.AC)alkyl-N-phenylcarbamoyl, " N- I P henyl-( lOOalkylj carbamoyl, 
N- ( 1-4C) alkyl-N- I phenyl- ( 1 -3C) alky 1) carbamoyl , 
N-[hydroxy-(2-3C)alkyl|carbamoyl, N-( l-AC)alkyl-N- (hydroxy- 
(2-3C)alkyllcarbamoyl, N- [ ( l-AC) alkoxy- (2-3C)alkyl ) carbamoyl, 
N-(l-AC)alkyl-N-|(l-AC)alkoxy-(2-3C)alkyllcarbamoyl, N-(carboxy- 

(l-3C)alkyl]carbamoyl, N - ( 1 - AC) alkyl-N- ( carboxy- ( 1 -3C) alkyl J carbamoyl , 

N-[carboxy-(l-3C)alkyll-N-[hydroxy-(2-3C)alkyl)carbamoyl, 

N-|c a rboxy-(l-3C)alkylj-H-|(i-A'C) a lkoxy-(2-3C)alkylJcarbamoyl^ 

N-[(l-AC)alkoxycarbonyi-(l-3C)alkyl)carbamoyl, 

N-(l-^C)alkyl-N-[(l-AC)alkoxycarbonyl-(l-3C)alkyl|carbamoyl. 

N-|(l-AC)alkoxycarbonyl-(l-3C)alkylI-N-|hydroxy-(2^3C)alkyl]carbamo y l, 

N- [ ( 1 -AOalkoxycarbonyl- ( 1-3C) alkyl] -N- ( ( l-AC )alkoxy= ' 
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( 2 -3C) alkyl] carbamoyl, ( i- AC) alkyl, 

carboxy-( l-AC)alkyl, ( I - AC) alkoxycarbonyl-~( l-AC}alkyl, 
carbamoyl- ( i-AC) a lkyl,' N-( 1 -AC) alkylcarbamoyl- ( 1 -AC) alkyl, 
N,N-di-( l-AC)alkylcarbamoyl-( l-AC)alkyl, 

pyrrolidin-l-ylcarbonyl-( 1 -AC) alkyl, piperidinocarbonyl- ( 1 -AC) alkyl, 
morpholinocarbonyl- ( I -AC) alkyl , piperazin- 1-ylcarbonyl- ( 1- AC) alkyl, 
A- ( l-AC)alkylpiperazin-i-ylcarbonyl-( 1- AC) alkyl, 
N-phenylcarbamoyl-( IrACJalkyl, r .. . 

N- [phenyl- (1 -3C) a lkyl J carbamoyl- ( I- AC) alkyl , hydroxy- (1- AC) alkyl, 
(UAC)alkoxy-(i-AC)alkyl and phenyl- ( 1 -4C)alkylV :v " ! ^' J ;i \- > 

"* ' w ~ fv * ' - . ' • ■'■ ' . . • $ : filth' ; s ■ i ■• *u ~: ; ■■ •■ 

T ^and wherein any heterocyclic group in said substituent optionally bearb 
,1 or -2 . substituents selected from the group consisting of (l-AC)alkyl, 

' "■ ■•' ■ , r ~ r > < ';" ,-r v *■ 

( l-AC)a 4 lkoxy , carboxy , ( 1 - AC) alkoxycarbonyl , carbamoyl , 

' ' • - ^ ■« t, y. . , . ; ,.i;c?t *n--"iL - * 

N- ( 1- AC) alkylcarbamoyl and N,N-di-( l-AC)alkylcarbamoyl, 

2 ^ • . % " - 

and uherein any, phenyl or phenylene group in H optionally bears 1 or 2 
substituents selected from the group consisting of halogeno, 
trif luoromethyl, (l-AC)alkyl and \ l-AC)a'lkoxy • 

.M is a direct link, to X, or H is a group of the formula 

;L " J ' " : T '-■ • 3 : ' '■ 6 - - - : 1 :*uvl. '<;* •».. 

. in which s is 0 or 1, . ' " " * l s 

R is hydrogen or (l-AC)alkyl, or R and R together form a 
( 1-AC) alkylene, methylenecarbonyl or carbonylmethylene group , or is 
a ( 2-3C) alkylene, group which is linked to a methylene group within L 
forming a 5- or 6-membered ring' involving NR^ , ~ 
L 3 is (l-AC)alkylene, (3-6C)cycloalkane-l , 2-diyl , 

carbonyl-( l-3C)alkylene or phenylene, and, when s is i, L may also be 
( l-3C)alkylene-carbonyl, 

and wherein 1 or 2 methylene groups within L 3 and the rings formed when 

5 6 6 3 1 ^ i 

R ; ,and R or. R. , and L are linked optionally bears a substituent 

selected from the group consisting of oxo, carboxy, 

( 1- AC) alkoxycarbonyl , carbamoyl , N- ( 1 -AC) alkylcarbamoyl , 

N f N-di-( 1-AC) alkylcarbamoyl, pyrrol idin- 1-ylcarbonyl f 

piperidinocarbonyl , morpholinocarbonyl p piperazin- 1-ylcarbonyl t 
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4-(l-4C)alkylpiperazin-l.-ylcarbonyl, N-phenylcarbamoyl , 
N- ( l-4C)alkyl-N-phenylcarbamoyl. N- | phenyl - ( 1 - 3C) alkyl J carbamoyl , 
N.(l-AC)alkyl-N-[pHenyl-(l-3C)alkyl]carbamoyl, (l-AC)alkyl, 
carboxy-(l-AC)alkyl, ( l-AC)alkoxycarbonyl- ( l-AC)alkyl, 
carbamoyl-(l-AC)alkyl, N- ( l-AC)alkylcarbamoyl- ( 1- AC) alkyl , 
N,N-di-(l-,AC)alky.lcarbamoyl-(l-AC)alkyl, t ., 

^rolidin-l-ylcarbonyl-U-ACJal^ 

'ILpholinoca r bonyl-(l,AC)alkyl, piperazin- l-ylcarbonyl-(.l-AC)alkyl. 
„ A-(l-AC)alkylplperazin-l-ylcarbonyl-(l-AC)alkyl, 
H-phenylcarbamoyl-.(l-AC)alkyl ( - 

N. lP henyl-(l-3C)alkyl]carbamoyl-(l-AC)alkyl, hydroxy- ( 1- AC) alkyl, 

(l-«C)alkoxy-(l-AC)alkyl and phenyl- ( l-AC)alkyl , ; 

and vherein any. heterocyclic group in said substitute opt; on. y bears 

1 or 2 substituents selected from, the group consisting of (l-AC)alkyl, 

(l-AC)alkoxy, carboxy, ( l-4C)alkoxycarbonyl , carbamoyl, 

N-(l-AC)alkylcarbampyl and N,N-di-( l-AC)alkylcarbamoyl, 

Ind wherein any phenyl or phenylene group in M optionally bears 1 or 

substituents selected from the group consisting of halogeno,, 

trifluoromethyl, (l-AC)alkyl and (l-AC)alkoxy; 

Vis oxy, thio. sulphinyl,. sulphonyl, carbonyl ,, carbonyloxy , 
carbonylamino,,N-(l-AC)alkylcarbonylamino, sulphonylamino methy ene 
(l-AOalkylmethylene or di- ( 1-AC) alkylmethylene , . or , when, T .1. CH and 
„3 is a direct link to X, X may also be aminosulphonyl or oxycarbonyl; 

Tis phenyl, naphthyl , phenyl- ( 1-AC) alky 1, phenyl - ( 2- AC) alkenyl , 
P henyl-(2-AC)alkynyl, ( 5-7C)cycloalkyl or a heterocyclic mo ety 
containing up to A heteroatpms selected from the group consis ing of 
nitrogen, oxygen and sulphur, and Q optionally bears 1, 2 or 3 
substituents. selected, from the group consisting of hydroxy a^ino 
Halogeno. cyano, trifluoromethyl. nitro, carboxy, carboy 
formimidoyl, f ormohydroximoyl . ( 1-AC) alkoxycar bonyl , 1-AC) alkyl 
(l-AOalkoxy, N-(l-AC)alkylcarbamoyl, N.N-di-C 1-AC) alkylcarbamoyl , 
(l-.Calkylami^o, di - ( 1 - AC) alky lam i no , (2 -AC)al k anoylamino, . 

2-AC alkanoyl. ( 2-AC,alkanoimidoyl . ( 2-AC,alkanohydrox ; moyl nyl. 

eteroaryl, phenoxy, phenylthio, phenylsulphinyl , phenylsulphonyl, 
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heteroaryloxy, heteroarylthio, heteroarylsulphinyl, 
heteroarylsiilphohyi^-benzyi - and ''benzoyl;' = * '\ .\:\Ll "j ' - : > j " 
and uherein l said heteroaryf substi tuerit ^f ^he^ heteroaryl group in a 
heteroaryl-containirig substTtuent comprises ; a '5- or r 6 -member ed 
monocyclic to 3 he tercia corns- selected from 

the group* cons isting c csf hi trogehV oxygen v and 'sUlphur,: •■■ » # : -d i ■ ■ 
and uherein said phenyl, lie tVrbaryl/^pheWxyV-Vhehylthio, j 
phenyisulphinyl/ pheny r lsulph J onyl he'terdaryloxyr heteroarylthio , 
heteroarylsulphinyl, 1 heterb'aryl'sulphohylV benzyl <or benzoyl- substituent 
optionally bear's 4 / ; 2\ 3 or' i ' substit'uehts 'selected tfrom- the group . ) 
consisting of halogeno, trif luorb'me'thyl,- cyario, ! 'trif luoromethoxy, 
nitro / '( 1-4C) alkyl ,'*•"( 1-4C) alkoxy ,' hydroxy, ! laraino, ' car boxy ; . carbamoyl, 
(l-4C)alkoxyc'arWonyl,' N-( r-4C) alkylcafbamoyl' ' v • .• •! •. 
N, N-di- ( 1-4C) alkylcarb'arnbyl , J ( l'^4C) alkylamino , di~( 1 -4C)alkylamino , 
(2-4C)alkahoylamiri6 and tetrazolyl;' n: " > aJi.s-w.--? t 

' •' . - M ; • • ; v -'-UK- - •. 

or a pharmaceuticaliy-acceptable .salt thereof'- 



Ih'l •_<■!_ i ^ , . .. , , , . .. . , . , , v . 



21 ' An aminoheterocyclic derivative- of the formula I as claimed 

in claim 1 " ■*" ' • ' •* s - • / • ; . 

uherein each of G 1 , G 2 and G 3 is CH, or each of G 1 and G 2 is CH and G 3 
is'N, or G 1 is N and each of G 2 and G 3 is ICH; . :/ v 

m-is r lor 2 and each R 1 is independently selectednf rom hydrogen, amin ) 
fluoro, chlbro, brbmo, cyano, methyl, ethyl and "methoxy ; ; 
H is a group of the ' formula r [ 

-"! *. 

' NR 2 -L 1 -T I R 3 «... . r 

in uhich R and R together form*, an ethylene grpup, 

L 1 is methylene or ethylene, and T 1 is CH or N, -t • t . , r 

and uherein 1 or 2 methylene groups uithin L 1 and the ring formed uhen 

2 ' * ' 3 . • • - 
R and R are linked optionally bears a' substituent selected from the 

group consisting of methyl and ethyl; " i 

A is a direct link to the carbonyl group or A is methylene; 

M is a ^group of the formula 
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(T V )r -L 2 -T 3 R 5 

in vhich r is 0 or 1, T 2 is CM or N. T 3 is N, 

r a is hydrogen, .ethyl or ethyl, R is hydrogen, .ethyl or ethyl, or 
and R 5 together form a .ethylene, ethylene, trimethylene °r 

, ' r 4 n a n ethylene group vhich is linked to 

methylenecarbonyl group, or R is an etnyie • . .„ 

• u- , 2 f nrm in ff a 5- or 6-membered ring involving 
a methylene group within L forming a 5 

R A and T 2 , and 

L 2 is methylene, ethylene, crimethylene , methylenecarbonyl or 

phenylene, - o • " . u 

and wherein 1 or 2 methylene groups within L and the ring ormed when 
R< and R 5 are linked optionally bears a substituent selected from the 
gr0 u P , consisting of oxo, carboxy, methoxycarbonyl, ethoxycarbonyl , 
carbamoyl, N-methylcarbamoyl , N.N-dimethylcarbamoyl . 
pyrrolidin-1-ylc.rbonyl. piperidinocarbonyl , morpholinocarbonyl , 
piperazin-l-ylcarbonyl, ,-methylpiperazin-l-ylcarbonyl. methyl, ethyl, 
carboxymethyl, methoxycarbonylmethyl , ethoxycarbonylmethyl , 
hydroxymethyl, methoxymethyl and benzyl, 

and wherein the pyrrolidin- 1-ylcarbonyl , piperidinocarbonyl. 
morpholinocarbonyl, piperazin- 1-ylcarbonyl or 

,-methylpiperazin-l-ylcarbonyl substituent optionally bears a methyl or 
ethyl substituent; ,^ 

H 3 is a direct link to X. or.H 3 is a group of the formula 

L 3 -(NR 6 ) S 

in which s is 1, R 6 is hydrogen and L 3 is carbonylmethylene or 

and Q is hen/l, naphthyl. benzyl, phenethyl, st y r y l 2-pheny eth^l. 
dibenzofuranyl, biphenylyl, pyridylph.nyl or pyridylthienyl , and Q 
optionally bears 1, 2 or 3 substituents selected from ch. group 
consisting of hydroxy, amino, fluoro, chloro, bromo, iodo. cy.no. 
trifluoromethyl. nitro, carboxy, carbamoyl, methoxycarbonyl, 
ethoxycarbonyl. methyl, ethyl, methoxy and ethoxy; 
or a pharmaceutically-acceptable salt thereof. 
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3. An aminoheterocyclic derivative of the formula I as claimed 

in claim 1 ! • 1 "* 

wherein each of G l , G 2 and G 3 is CH, or each of G 1 and G 2 is CH and G 3 

1 ? ' T 2 • ' 1 

is N, or G is N and each of G 'and G is CH; * - : .'o:.-v 



m is 1 or 2 and each -R is lndependently'-selec ted from hydrogen, amino, 
chloro, methyl and. ethyl ; 1 - f !i: ; r?. 

M is a group^of the formula f * c - tc 5 r* *r v.!. . 



NR 2 -L 1 -T 1 R 3 



< > 



9 3 

in which R~ and R together form an ethylene group, ' l il { 
L is ethylene, and - 

T 1 is CH or N; * f l - Lj ' 1 — > ■ • C .q i. *\i 

A is a direct link to* the carbonyl group or A is methylene ; 3 j 
M 2 is a group of the formula' — :u ^ ; \ , - : 

(T-R^-L^-T-"^-' . ^ - 

• * • : . . if-.. . , ^ - c ; 

in which r is 0 or 1, T' is N, T 3 is N, ; 

R is hydrogen, R 5 is hydrogen 9 ' or R* and" R 5 : together- f orm f an ethylene 

group^ F or R is an ethylene group which is linked' to a methylene group 

within L 2 forming a 5- or 6-membered ring involving 5 R* and T 2 , and 
2 

L is methylene, ethylene or phenylene, J »'v 

and wherein i or - 2 methylene groups within L 2 and the ring formed when 
4 5 

R and R are linked optionally bears a substituent selected from the 
group consisting of carboxy, methoxycarbonyl , ethoxycarbonyl , 
pyrrol idin- 1-y lea rbonyl , piperidinocarbonyl , morpholinocarbonyl, 
piperazin-l-ylcarbonyl , 4-inethylpiperazin- 1 -ylcarbonyl , methyl, ethyl 
and benzyl, . .. 1 . . n 

and wherein the pyrrolidin-l-ylcarbonyl, piperidinocarbonyl, 
morpholinocarbonyl , piperazin- 1-ylcarbonyl or 

4-methylpiperazin- 1-yicarbonyl substituent optionally bears a methyl or 
ethyl substituent^ ; 

M is a direct link to X, or M 3 is a group of the formula 



L 3 -(NR 6 ) s 
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in vhich s is I. * 6 is hydros and L 3 is carbonyl.e thylene , 

X is sulphonyl; and " , 

q ls phe yl. naphthyl. benzyl, ph.nethyl. atyryX, 2-pnenylethyny! 
i, n 0 ruranyr. blphenyryl, pyridylphenyl or pyrldyUhienvl. an 
optionally bears 1 or 2 substituents selected troche 
of fluoro, chloro, bro^o. iodc, -ethyl, ethyl. »ethoxy and ethoxy. 
or a pharmaceuttcally-acceptable salt thereof. 

An a„inohecerocyclic derivative of the formula I as claimed 



4. 

in claim 1 . 2 

wherein G 3 is CH or N and each o£ G l and G is CH ; 
m is 1 and R 1 is hydrogen; 
M 1 is a group of the formula 



NR 2 -L 1 -T 1 R 3 



in vhich- R 2 and * 3 . together form an ethylene group, 
L 1 is methylene or ethylene, and 

T 1 is CH or N, ' Mn x} and the ring formed when 

and wherein 1 or 2 methylene groups within L and the r g 
^ and R 3 are: linked optionally bears a subs.tituent selected from the 
group consisting of methyl and ethyl; 

A is a direct link to the carbonyl .group or A is methylene; 
M 2 is a group of the formula 

(T V) r -L 2 -T 3 R 5 

in which r is 1, T 2 is CH or N, T 3 is N, 

/ * _ ,.„,. R 5 , hvdroRen, methyl or ethyl, or R 

r is hydrogen, methyl or ethyl, R is nyoroge / . 

s , r( , ulpn . ethylene or crimethylene group, or R 

and R 5 together form a methylene, etnyien . . 

% j l a- linked to a methylene group within L 
is an ethylene group which is linKea co / 

forming a 5- or 6-membered ring involving R and T , and 
L 2 is methylene, ethylene or crimethylene , , 
and wherein 1 or 2 methylene groups within L. and the ring t 
" and' R 5 are linked opt -ionally -bears a substit^t selected from the 
group consisting of o*o. carbo.y, metho.ycarbonyl , ethoxycarbonyl . 
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carbamoyl, N-methylcarbaraoyl, N, N- dime thy lea rbamoyl , 
' pyrrolidin-l-ylcarbonyl,' piperidinocarbonyl , morpholinocarbonyl , 
methyl, ethyl and benzyl, and wherein the; pyrrolidine 1-ylcarbonyl or 
piperidinocarbonyl substituent optionally : bears . one ;or two methyl or 
ethyl 1 substltiients ; '- ; / f - :i r > rsi .. f ■ 

H is a 'direct link- to X, or til is a group ofrthe formula, 



?. , L 3 -(NR 6 ) 



5 



in wh'ich s is -1 R^ is hydrogen and L 3 ; is . carbonylmethylene or ( ' ) 

carbonylethylene; 

X is sulphonyl; and- - 1 I ■? 1 rr ;; . :i \- 

Q is 3- or V-biphenylyl which optionally .bears } in the ring attached to 
X, 1 or 2 substituencs selected -from cthe : group .consisting of hydroxy, 
fluoro, chloro, bromo, cyano, trif luoromechyl , methyl, ethyl, methoxy 
and ethoxy and which ' optionally bears in the terminal phenyl group up 
to A substituents selected from the group consisting of fluoro, chloro, 
bromo, trif ludromethyl , cyano, tri fluoromethoxy, methyl, ethyl, methoxy 
and ethoxy; r 

or a pharmaceutically-acceptable salt thereof.. 



V.} » 



5 * An aminbhecerocyclic derivative of the formula I as claimed 

in claim 1 '■■■{.. (■ 

wherein G^'is CH or N and each of G 1 and G 2 is CH; 
m is 1 and R 1 is hydrogen; 
M is a group of the formula 



NR 2 -L l -T 1 R 3 



2 •* -3 

in which R and R together form. an ethylene group, 
L is methylene or ethylene, and . ; 



T l is CH or N, 



and wherein 1 or 2 methylene groups within L 1 and the ring formed when 
R and R are linked optionally bears a substituent selected from the 
group consisting of methyl and ethyl; 

A is a direct link to the carbonyl group or A is methylene; 
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M 2 is a group of the formula 

: ( tVVl 2 -tV 

in vhich r is I, T 2 is CH or N, T 3 is N, 

R< is hydrogen, .ethyl or ethyl, R is hydrogen, methyl or ethyl, or R 
and R 5 together form a methylene, ethylene or trimethylene group, or R 
is -an, ethylene group which is linked -to a methylene group^ithin L 
forming a 5- or 6-membered ring involving R and T , and 
L 2 is methylene, ethylene or trimethylene,. 

and vherein 1 or 2 methylene groups within L and the ring .. formed when 
R* and R 5 are linked optionally bears a substituent selected from the 
group consisting of oxo, carboxy, methoxycarbonyl , ethoxycarbonyl , 
carbamoyl, N-methylcarbamoyl , N, N- dime thy lea rbamoyl , 
pyrrolidin-T-ylcarbonyl,.piperidinocarbonyl, morpholinocarbonyl, 
methyl, ethyl and benzyl, and wherein the pyrrolidin- 1-ylcarbonyl or 
piperidinocarbonyl substituent optionally bears one or two methyl or 

ethyl substituents ; ,.- . - 

H 3 is a direct link to X, or H 3 is a group of the formula . 

L 3 -(NR 6 ) S 

in vhich s is I, R 6 is hydrogen and L 3 is carbony Methylene or 
carbonylethylene; 

X is sulphonyl; and . , 

q is benzyl, phenethyl, styryl or 2-phenylethynyl which optionally 
bears I, 2 or 3 substituents selected from .the group consisting of 
fluoro, chloro, bromo, cyanc .rifluoromethyl, methyl, ethyl, me thoxy 

and ethoxy; i. 

or a pharmaceutically-acceptable salt thereof. 
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6 - An aminohecerocyclic derivative of the formula la 

G 1 =G 2 

N /V- - M 1 ; - A - CO - M 2 - M.. 3 - X - Q 

•VL/ , - 

V . ." • - . •• ■ -j :> j s : j , ;• x . r!:< ; • [■■ » .-. 

''■'■ :f 3 "" : 5i > . • » .■■> i.;> M .'i-v..:.'. h Ia 

,.-.o<r ¥ . r ij,.-.i( R ) m ; . [y ,,„ . .. K . g . s , f , J? .;_' C, Kij 

vherein'each ofG 1 and G 2! 'is CH, '(i 1 fs W and' G 2 'is* CH^W 1 G L is CH and 

G 2 is N; ' * J " 1 ' ^ :>; ^ vr ' ; t ? i 5t w j*--;. k s ,-i .t v , } 

m is 1 and R 1 is Jiydrogen; • ;,sri " 7 ' ' t> ' ' ; • r! - r . -'-'^ V- : 'sis ex V; 
" is a group '"of Vhe f oVmula ' r; s:, -"' ;d1? - B - ? - : -tI'-.t-:.- f ,., .' 

■ '" NR -L -T R :o ::a; Sf»J3 q.J../ ft 

in which R and R J together 'form an 1 ethylene 1 group '-'^V ! 

L 1 is J etnylen^V'and ,: : ' ' iy ' ' : - - V- < :, -*<* I :vo^. 

T* is CH or N; >.U/,m. t > : : ,, 5:: , •. : J(J;; i ^-j . -.-.^ ; , ? . i . , 



A is a direct link to the carbonyl group; 

2 r ,un7 •*■•■■ -. - 

M is a group of formula- : 1 • :tPi ^ r: * 

^ " ' (T 2 R A ) r -L 2 -T 3 R 5 

in which r is 1, T 2 is N and T 3 is N/ ' 1 

4 5 4 S 

R is hydrogen, R is hydrogen, or R and R together form an ethylene 

group, and : vh f ^ 

L is ethylene, " * ■ ' 

and wherein 1 methylene group within L optionally^ bears a substituent 
selected from carboxy, ethoxycarbonyl / N-methylcarbamdyl> . - 
piperidinocarbonyl , methyl and benzyl; ; 
M 3 is a direct link to X, of H 3 is"' a group .'of the formula" r 

L 3 -(NR 6 ) s 

in uhich s is 1, R 6 is hydrogen and L 3 is carbonylme thylene ; 
X is sulphonyl; and 



< 4 
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Q is 2-naphthyl which optionally bears 1 or 2 substituents selected 
from the group consisting of fluoro, chloro, bromo, trif luoromethyl , 
methyl, methoxy and ethoxy; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

7. An aminoheterocyclic derivative of the formula I as claimed 

in claim 1 selected from 

2-(2-naphthalenesulphonamido)-N-{l-pip"idino"rbonyl-2-(l-(A-pyridyl)- 
piperidin-A-ylcarbonylamino|ethyl)acetamide , 

1- (2-haphthylsulphonyl)-A-[l-(A-pyridyl)piperidin-A-ylcarbonyl]- 

piperazine , 

2- (2-naphthalenesulphonamido)-N-( l-piperidinocarbonyl-2- 
(2-(l-(A-pyridyl)piperidin-A-ylJacetamido)ethyl)acetamide, 
2-(2-naphthalenesulphonamido)-N-(l-piperidinocarbonyl-2-{2-[A-(«- 

pyridyl)piperazin-l-yll ace tamido} ethyl Jacetamide, 

ethyl -2-(2-naphthalenesulphonamido)-3-[l-(^-ryridyl)piperidin-A- 

ylcarbonylamino] propionate, 

l. ( l.(2'-naphthylsulphonyl)piperidin-A-ylcarbohyl]-A-(A-pyridyl)- 
piperazine, 

2-(2-naphthalenesulphonamido)-N-{l-phenyl-3-ri-(A-pyridyl)piperidin-A- 
ylcarbonylamino]prop-2-yl}acetamide,i li! 

«. [iL(-«-pyridyl)piperidin-A-ylcarbony ( E) -styrylsulphonyl] - 
piperazine, 

l-[(E)-A-chlorostyrylsulphonyl]-A-[l-(A-pyridyl)piperidin-A- 
ylcarbonyl j piperazine , 

l-|(E)-A-methylstyrylsulphonyl)-A-[l-(A-pyridyl)piperidin-A- 
ylcar bony 1 ) piperazine , 

A-((E)-A-chlorostyrylsulphonyl)-2-methyl-l-il-(A-pyridyl)piperidin-A- 
ylcarbonyl] piperazine, 

l-(A-biphenyryl S ulphonyl)^-[l.(^pyridyl)piperidin-A.ylcarbonylj- 
piperazine , 

l-(A'-chloro-A-biphenylylsulphonyl)-A-( 1 - ( 4 -pyr idyl) - 
piperidin-4-ylcarbonyl)piperazine, 4 

1- I (E)-A-chlorostyrylsulphonyl|-A-[ l-fA-pyrimidinylJpiperidin-A- 
ylcarbonyllpiperazine, 
i-(7-chlVronipht^ 
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: -ylcarbonyl) piperazine, ■ ,.. * .. t . , . _ c 

. V r 2-ethpxycarbonyl r 4p(2-naphthylsulphonyl)-l. [ 1- ( 4-pyridyl) piperidin- 
4-ylcarbonylj piperazine , ;V/ ..... ... c ,. 

l-(2-naphthylsulphonyl)-4-( l-(4 r pyrimidinyl)piperidin-4-ylcarbonyl]- 
piperazine, 

Ar I (E)-4-fluorostyrylsulphonyl) -4-[ 1- ( 4-pyridyl) piper idin-4- 
ylcarbonyl J piperazine, . , , . , 

-l-J:(E)-A.bromostyrylsuiphonyl[-4-[ L-(4-pyridyl)piperidin-4-ylcarbonyl] - 
piperazine, • : ■; r,-, ix. / vrv r.r. , ' • ■ , - . i f , t ' 

l-(4Ar>.™^ / ) 

ylcarbonyl] piperazine , 3( , . f . . , .. ,. T , f> 

l-(6-chloronaphth-2-ylsulphonyl.)-4-( 1- ( 4-py ridyl) piper idinr4- 
ylcarbpnyljpiperazine, .... „ 4 , f _ 9r;x , : 

- i^(6-bromo.naphth r .2-ylsulphonyl)r4-[ l-(4-pyridyl)piperidin-4- 
ylcarbonyl)piperazine fj , * ; ; - .;. . . . . f{: ,,: 

l-(6 1 chloronaphth-2-ylsulphonyl)-4rJ4-(4-pyridyl)piperazi^ 
ylcarbonyl) piperazine, , , . . , : nc M j., tV ,; ;c: :; • ^ 

^-L(2-naphchy^Lsulphonyl) T2-piperidinocarbo,nyl-l- / [ l-(,4-pyridyl )- 
piperidin-4-ylcarbonyl]piperazine, . ... 

4 r ( 6-chloronaphtih-2-ylsulphqnyl).-^ 

piperidin-4-ylcarbonyl ] piperazine ; j ...... , ^ .... 

2 r carboxy-4-(6-chlo ; rqnaphth-2 r ylsulphonyl)-l- 

4-ylcarbonyl Jpiperazine , r ' 

1- (6-chloronaphth-2-ylsulphonyl)-4-[ l-(4-pyrimidinyl)piperidin-4- 
ylcarbonyl Jpiperazine, 

4-[ l-(2-aminopyrimidin-4-yl)piperidin T 4-ylcarb9nyl]-l-(6 T chloronaphth- 

2 - yl sulphonyl ) piperazine, 

l-(6-chloronaphth-2-ylsulphonyl)-4-[ U ( 4 -pyr idazinyl ) pi peridin-4- 
ylcarbonyl ] piperazine , 

4- (6-bromonaphth -2 -yl sulphonyl ) -2-ethoxycarbonyl- 1 - [ i-( 4-pyridyl) - 
piperidin-4-ylcarbonyl Jpiperazine, . v 

4- (6-bromonaphth-2-ylsulphonyl ) -2 -car boxy- I.- [ 1- ( 4-pyridyl ) piperidin-4- 
ylcarbonyljpiperazine, , 

4-(6-brompnaphth-2-ylsulphonyl)-2-morpholinocarbonyl- 1- [ I - ( 4-pyridyl ) - 
piperidin-4-ylcarbonyl] piperazine, 

4- (6-chloronaph th- 2 -yl sulphonyl ) -2-methoxycarbonyl-l - [ l-( 4-pyridyl)- 
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piperidin-A-ylcarbonyllpiperazine and 

2-carbo X y-4-(6-chloronaphth-2-ylsulphonyl)-l-[l-('.-pyridyl)pi P eridin-4- 
ylcarbonyllpiperazine; 

or a pharmaceucically-acceptable sale thereof.' 

8. A process for che preparation of an aminoheterocyclic 

derivative of the formula I or of the formula la, or a 
pharmaceutically-acceptable salt thereof, as claimed in any one of 
claims 1 to 7 which comprises :- 

(a) for the production of those compounds of the formula I 

wherein H 2 is a group of the formula 

(T V) r -L 2 -T 3 R 5 

in vhich T 2 is Hand r is 1, the reaction of an acid of the formula II, 
or a reactive derivative thereof, 

/G 1 = G 2 

N V-M 1 -A-C0 2 H 



G 

vith an amine of the formula 

HNR*-L 2 -T 3 R 5 -M 3 -X-Q 

(b) for the production of those compounds of the formula I 

wherein M 2 is a group of the formula 

(T V) r -L 2 -T 3 R 5 ' 



in which T 3 is N, 



and wherein H 3 is a direct link to X, 

the reaction of an amine of the formula III 
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G 1 = G 2 



V. 
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k j g- .• „ j j % . • •; - ; 



: ' M 1 - A - C O - ( T 2 R 4 ) y- - L 2 - - N H R 5 



( r1 W 3 . 

■ • • - f - 30. ;•■ 



"it* 



III 



with a compound of the formula Z-X-Q uherein Z is a displaceable 

C7 rm in? • *.--«■*«-■■*-'■-•■ 



group; 



(c) 4 , for the production of those compounds of the formula I 
wherein H is a group of the formula *■ 



NR 2 -L I -T 1 R 3 



in which T 1 is N, 



and wherein , A is a direct link to the carbo'nyl grbup, 
the reaction of an amine of the formula IV 



■'■) 



/ 

N 



G 1 =G 2 



N R 2 - L 1 -' N H R 3 



( Rl )m 

with an acid of the formula 



IV { 



H0 2 C-M 2 -M 3 -X-Q 



or a reactive derivative thereof; 



for the production of those compounds of the formula I 



wherein H is a group of the formula 



(T 2 R 4 ) r -L 2 -T 3 R 5 
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in which T 3 is N , 

and wherein H 3 is a group of the formula 

L 3 -(NR 6 ) S 

in which L 3 is carbonylmethylene , 

the reaction of an amine of the formula III 

with an acid of the formula 

H0 2 C-CH 2 -(NR 6 ) s -X-Q 
or a reactive derivative thereof; 



rCT/GB95/02285 



(e) for the production of those compounds of the formula I 
wherein H 2 is a group of the formula 

( t 2 r\-l 2 -t 3 r 5 

in which T 3 is N, 

and wherein M 3 is a 1 direct link- to X and X is carbonyla^ino . 
the reaction of an amine of the formula III 
with an isocyanate of the formula 

OCN-X-Q 

(f) the reaction of a compound of the formula V 




V 



wlierein 
with an 



Z is a displa'ceable group, 
amine of the formula 
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HNR -L -T R -A-C0-M -M: -XrQ--.. . 

• •« r ■ ; ii^ i»; ■ r 

S- • , -:i i; . r: ; ,: 9ilv ..... . 

(g) for the production of those compounds of the formula I 

wherein M # M or Q bears . a carboxy or carboxy-containing group, the 

" 2 3 

hydrolysis of a compound of the formula I uherein M , H or Q bears a 

( l-4C)alkoxycarbonyl group; .r, ;I0 r v ,fn,. ,|. v . . .. f, ■ i; . 

(h) for the production of those T compounds of the formula I 
uherein H , H or Q bears a carbamoyl, N-alkylcarbamoyl or 

N,N-dialkylcarbamoyl { group, the reaction of a compound of the formula 

2 3 " ~ ' * ' * * s 

I uherein M , M or Q bears a carboxy group, or a reactive derivative 1 

thereof, uith ammonia or an appropriate alkylamine or dialkylamine; or 

r*(i) : r . - f or ithe ^production of those compounds of the formula I 
vherein Q bears a hydroxy group, the dealkylation of a compound of the 
formula I uherein Q bears a (l-AC)alkoxy group; 

and uhen a pharmaceutically-acceptable salt of a compound of 
the formula I is required, it may be obtained, by reaction of said 
compound uith a suitable acid or base , using a conventional procedure; 

and uhen an optically ^active - f prrn ^of a compound of^ the 
formula I is required, it may .be .obtained by carrying out one of the 
aforesaid procedures using an optically active starting material or by? 

if 

resolution of a racemic form of said compound using a conventional 
procedure. 

' j "»<*•• fi * '. i lt ■ ■ ...... ... ... 

9. A pharmaceutical composition uhich comprises an 
aminoheterocyclic derivative of the formula I or^of the formula la, or 
a pharmaceutically-acceptable salt thereof, as claimed in any one of 
claims 1 to 7, in association uith a pharmaceutically-acceptable 
diluent or carrier. f 

"i 

10. The use of an aminoheterocyclic derivative of the formula I 
or of the formula la, or a pharmaceutically-acceptable salt thereof, 
as claimed in any one of claims 1 to 7, in the production of a 
medicament for use in producing an anticoagulant or antithrombotic 
effect. 
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